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General statement 



Most of the data which are summarized in this bulletin have been fur- 
nished by collaborators of the Plant Disease Survey. Many of the general 
conclusions also have been contributed in the same way. An attempt has been 
made to give oredit not only for faots but also for ideas. The genesis of an 
idea cannot always be determined, but it 1b hoped that due oredit always has 
been given. The compiler has interpreted faots as well as possible and has 
drawn conclusions which it is to be hoped are aoourate. Wherever it has been 
possible collaborators have been quoted directly. Those referring to material 
contained in this publication are requested to oite the original contributor 
if possible. 



* Summaries of diseases of cereal orops in the United States for the years 
1918, 1919, and 1920 have been given in U. S. Dept. Agr. Plant Dis. Bui. Sup- 
plement 4: II9-159. 1919-; 8: 1-Sl. 1920j 15: 115-170. 1921. 

* Temporary appointment while on leave of absence from the Minnesota Agricul- 
tural Experiment Station and the Office of Cereal Investigations, United 
States Department of Agriculture. 
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Introduction 

Cereal and forage orop diseases were not so destructive in 1921 as in 
some previous years, although the toll «hich they exacted from these crops was 
greater than it should be. It is evident from reports of collaborators that 
gratifying progress is being made in the control of easily preventable diseases 
such as most of the cereal smuts. Many collaborators call attention to the fact 
that cereal seed treatment is being practiced quite generally in those areas in 
which these crops are grown intensively. Better cultural practices no doubt con- 
tribute also to minimizing losses from some diseases, especially those which 
pannot be controlled easily by seed selection or seed treatment. Rapid progress 
also is being made in controlling diseases by the use of resistant varieties. 
This is true of such diseases as black stem rust of wheat and oats; the leaf 
rust of wheat; bunt of wheat; flag smut of wheat; foot rot (so-called take all) 
of wheat; spot blotch and foot and root rots of barley and, to some extent, of 
loose snut of wheat. . 

Collaborators are contributing considerable information on the epidemiology 
of diseases- Kuch information is accumulating on the factors which oonduoe to 
W» development of disease - oultural practices, soil conditions, weather condi- 
tions, and orop geography. A fairly accurate study of the relation of the last 
two factors to the distribution and severity of diseases can be made from the 
Survey records. In fact, many valuable principles could be deduced if some of 
the records were more complete. The Office of Plant Disease Survey is under- 
taking such studies as rapidly as possible but must depend largely on the reports 
of collaborators for data. The Survey is making an effort not only to record the 
occurrence of diseases, but also to study their epidemiology. 



Weather and diseases in 1921 

The weather during the winter of 1920-21 and during the 1921 growing 
season was suoh as to favor the rapid development of many diseases early in 
the season and to inhibit their progress later. The almost unprecedentedly 
mild winter made it possible for such pathogenes as the rust to develop and 
spread almost continuously on fall sown grains. The high temperatures and 
fairly abundant rainfall in the spring also contributed to the rapid develop- 
ment of these diseases. However, the intensely hot, and, in many regions, dry 
weather in June and July ripened the cereal crops prematurely and checked the 
development of some diseases, suoh as the rusts, and probably prevented the 
development of others, such as wheat scab. local variations, of course, occurred- 
While the hot weather oheoked the development of some diseases, the damage due 
to drought and heat was increased, thus complicating the estimates of losses. 
This probably is true of rusts. In many regions the small grain crops 
ripened so quickly - two weeks earlier than normal in some localities - that no 
accurate estimate could be made of the damage caused by diseases. In so far as 
possible the weather relations have been discussed in connection with each 
disease. It is to be hoped that more complete correlations can be established 
in the future. 
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Wheat production 



The three accompanying naps (Figs. 27, 28, 29}, show the geographic dis- 
tribution of wheat in the United States in 1919. These are based on figures of 
the 1^20 census and are adapted from maps supplied by the Offioes of Farm Manage- 
ment and Cereal Investigations of the United States Department of Agriculture. 



Fig. 27. Distribution of 
all wheat, 1919. 



Fig. 28. Distribution 
winter wheat, 1919. 




Fig. 29. Distribution of 
spring wheat, 1919- 
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Pig. 30. Distribution of hard red spring 
wheat in the United States. 



Classes of wheat 

The following general statements concerning the six oommercial classes of 
wheat have been supplied by the Office of Cereal Investigations, and the text 
figures are adapted from maps supplied by the same Office. 

Under the Official Grain standards of the United States, wheat is graded 
in six commercial classes as follows: (l) hard red spring, (2) durum, (3) hard 
red winter. (A) soft, red winter, (M common white, and (6) white club. 

Hard red sprjnp 
"~"| wheat (Pig. 30) is grown 
1 principally in the north 

. central part of the 
United States, where 
winters are too severe 
for the production of 
winter wheat. The states 
of North Dakota, Minnesota, 
and South Dakota lead in 
its production. Nearly 14 
million acres of this 
class of wheat are grown 
annually in the United 
States , comprisi ng 
.learly one-fourth of the 
total wheat acreage. Al- 
though there are 24 distinct varieties of hard red tpring wheat, about two-thirds 
cf the aoreage of this class "consists of the one variety, Marquis. 

The strongest flours for bread making are-produced from hard red spring 
fheat- 

Durum wheat, (Pig. 31) is. grown in almost the same region as hard red 
spring wheat. 'Hhe leading states in its production are North Dakota, South 
Dakota, and Minnesota. The region of heaviest production of durum wheat is just 

west of the Red River Val- 

ley in North Dakota. 
About four million acres 
of durum wheat have been 
grown annually in the 
United States for sever- 
al years. It comprises 
about one-sixteenth of 
the total wheat acreage - 
Arnautka and Kubanka are 
the leading varieties 
among the eleven commer- 
cial durum wheats grown. 

Durum wheat 
usually yields more than 
hard red spring wheat in 
this northern spring 
wheat region, due to its 

„ Pig- 31- Distribution of durum wheat in the 

United States. 
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greater resistance to drought and to black stem rust. Mueh of the durum wheat 

is ground into a granular semolinu from which macaroni, spaghetti and other 

alimentary pastes are made. There is also a considerable foreign demand for 

this class of wheat. 

Hard red winter 
wheat (Pig. 32) is grown 
principally in the Cen- 
tral Great Plains area 
where dry summers and 
rather dry winters pre- 
vail. The states leading 
in its production are 
Kansas, Nebraska, and 
Oklahoma. Hard red winter 
wheat is not well adapted 
to humid sections. More 
than 17 million acres are 
grown annually in the 
United States, oomprising 
Fig. 32. Distribution- of hard red winter 1#M ^^ one _third of the 

wheat in the United States. total wheat acreage. The 

leading varieties are Turkey, Kharkof , and Kanred. 

Hard red winter wheat is used in the manufacture of bread-making Hour. 
Soft red winter wheat (Fig. 33) is largely grown in the humid sections 

in the eastern half of the United States. The states leading in its production 

are Missouri, Indiana, Ohio, 

and Illinois. About 16 

million acres of this 

class of wheat are grown 

annually, comprising over 

thirty per oent of the 

total wheat aoreage. 

About 65 varieties are 

grown, lie principal ones 

being Fultz, Fulcaster, 

Mediterranean, Poole, Red 

May, and Red Wave. 

Soft red winter 

wheat is used in the 

manufacture of both bread- 
making and pastry flours 
. The flour from this class 

of wheat often is blended 

with that' of hard red 

spring and hard red winter 

wheats for making a stronger bread-making flour. 

TOite olub wheat {Pig. 34) is grown only in the western part of this 

country, principally in the three Paoific Coast states,- Washington, Oregon, and 

California. In some seotions of these states it outyields all other classes. 

Although more than one million acres of vfcite club wheat are grown annually in 

the United States, it comprises less than two peroent of the total vtoeat acreage 
White olub Wheat is used in making starohy flours for pastry or is 




Pig. 33. Distribution of soft red winter 
wheat in the United States. 




144 WHEAT - Classes 

shipped to South America and the Orient. 



Fig. 34. Distribution of white club wheat 
in the United States. 



Common white wheat (Pig. 35) is grown in both the eastern and western 
parts of the United States. It is the leading class of wheat in Washington, 
California, Oregon, and Idaho, and is also important in New York and Michigan. 

In these states it 
usually outyields the 
other classes of wheat. 
Over three million acres 
of ooirmon white wheat 
are grown annually in 
the United States. It 
comprises somewhat more 
than five per cent of 
the total wheat acreage. 
More than 5° varieties 
of common white wheat 
_ are grown, the leading 

Pig. 35. Distribution of common white one8 Deing p ac if i0 

wheat in the United States. Bluestem, Goldooin, 

Early Baart, Defiance, Dicklow, and Dawson Golden Chaff. 

Common white wheat is used in making pastry flours and breakfast foods 
and to some extent in bread-making flours. 




Bunt oaused by Tilletia laevls KUhn and T. triticl (Bjerk.) Wint. 

Apparently bunt oaused less damage in 1921 than in 1920, or in an average 
year. Til letia la evis seems to be by far the more common of the bunt fungi, 
except in the Palouse district of the West where T. tritici is more abundant. 
While it is not possible to make very definite statements on the basis of this 
year's reports, since many pathologists simply reported bunt ard did not differ- 
entiate between T. laevis and T. tritic i, it is quite evident that east of the 
Mississippi River most of the bunt is caused by T. laevis . The same thing 
is true In the spring wheat region. In Minnesota and the two Dakotas T. laevis 
certainly is more abundant, and,T. tritici occurs only rarely. Which form is 
principally responsible for losses in the hard winter wheat area is not indica- 
ted in the reports of collaborators, although it probably is T. laevis - 

Relative prevalence and importanoe of bunt in 1921 

Bunt was unimportant east of the Mississippi River during the past year. 
Not a single state collaborator in that section reported more than 1% reduction 
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in yield on account of the disease. In the New England states no bunt was 
observed, and the same is true for South Carolina, Mississippi, Louisiana, and 
Wisconsin. While it is quite probable that the disease occurred, it apparently 
was so rare as to attract no attention whatever. In the middle western states 
and in the hard red spring wheat area there was scarcely an appreciable amount 
of damage. The same is true for the soft red winter wheat area, especially in 
Ohio, Indiana, Illinois, West Virginia, Kentucky, and Tennessee. However, it 
was more prevalent and destructive than in 1920 in the hard red winter wheat 
region of Nebraska, Kansas, Oklahoma, Colorado, and northern Texas. Learn reports 
that the percentage of bunted heads in fields in southeastern Colorado ranged 
from 5 to 55%, and Melchere states that in Kansas thore was as much as 75% of 
bunt in some fields. The disease also was quite prevalent in the state of 
Coahuila, Mexico. It was present in practioally all of the fields visited near 
Saltillo'and in some fields the yield was reduced by at least 25%. It was 
reported that there was less bunt than usual in Montana, although the estimated 
reduction in yield for the state was 4%. In Idaho, Hungerford also reported 
that the yield was reduced by about 4% on acoount of bunt. It is said to be more 
severe in northern Idaho than in the southern part of the state. In Washington, 
aooording to Hsald and others, as many as 50% of the heads in some of the fields 
were destroyed by the disease. There was said to be about the same amount as 
usual in Oregon, where the most found in any one field was 40%. Maokie states 
that bunt was quite general in California, but that there was less than in 
previous years. The reduotion in yield in California was about 2%. As is well 
known, in the drier regions of these western states soil infeotion may occur. 

The following reports summarise the situation and indioate the prevalence 
of bunt in the different parts of the country: 

New York : The amount of covered smut, or bunt, caused by Tilletia 

f oaten a found in winter wheat seems to be negligible. One or two 
heads were all that oould be found in any fields with the exoeption 
of two oases. In these two oases, which occurred in Niagara and 
Montgomery Counties, there was one and three percent of smut, 
respectively. In the spring wheat no oovered smut was found. 
(R. S. Kirby). 

Ohio : This trouble has been oonspicuous by its absenoe this year and few 
fields were found with more than a trace of stinking snut. (Clayton). 

Indiana : Local; not as much as in previous years. (Jackson). 

West Virginia : Bunt was exceedingly slight. (Anthony Berg). 

Kentucky : Aooording to reports from millers, there is practically no 
bunt in Kentucky wheat this year. (Valleau). 

Tennessee : (Observations made during April, May, and June in the vicinity 
of Knoxville, Murfreesboro, Columbia, Nashville, Jackson, and Union 

.City.) Bunt smut was actually obeerved only in a few fields, and 
then in very small amounts. The damage should be considered very 

■slight to none. Many growers treat the seed for the smut. 
(Sherbakoff). 
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Nebr aska : Slight general infection throughout the state. Heavier than 
last year. One county reports 20% infection. (Gobs). 

Kansas : Bunt was very prevalent this year oausing • great deal of 
damage. (Melchers and Stokdyk) , 

Stinking smut or bunt ia quite generally distributed over the 
state again this year and is serious in some of the Kanred fields 
sown with smutty, untreated seed. (John H. Parker). 

Oklahoma : (Perry, Newkirk, Medford, Enid, Cherokee, Alva, Fairview, 

Watonga, El Reno, Kingfisher, Norman, Oklahoma City, and Guthrie.) 
Covered smut of wheat, while not found in many fields, has betn 
serious where found. For instance, one field near Pairview showed 
a loss of 10%, while one near Watonga showed a loss of 3°^* 
(Stratton). 

Colorado : In one county in the southeast corner of the state it was 
very general; reports were received stating a loss of from 5-55$. 
Farmers were very much oonoerned and desired to know of some means 
of control. It has been reported from several other localities in 
the state and a field was visited by the writer where there was a 
damage of 25%. The smut condition in the southeast ocrner of the 
state is the worst ever brought to my attention. (Learn). 

Texas : Reports were received from parties at Benton, Texas that as high 
as 50% was present in some fields. There were fears of smut ex- 
plosions in threshing maohines and the question of using fans on 
the separators was considered but not put into practice. 
(W. H. Tisdale). 

Washington : (Yakima Valley) Bunt of wheat is more prevalent this year 
than usual. (George L. Zundel) . 

Very little in spring seedings but some heavy infeotions 
in winter wheat. Fields showing 50% or over have been observed. 
(He aid). 

Table 20. Highest percentages of bunt in individual fields, as reported 
by collaborators of the Plant Disease Survey, 1921. 



Highest 
State :peroentajte 



State 



Highest 
percentage 



State 



Highest 
percentage 



Kansas 
California 
Washington 
Texas 



P 5 

_52_ 



Oregon 
Pennsylvania 
Nebraska 
Maryland 



40 
30 
20 

8 



Delaware 
Michigan 
South Dakota 
New York 



The following table (Table 21) shows the amounts of bunt during 1921 as 
d with 1920; 



oomparec with 1920 
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Table 21. Relative amount of bunt in 1921 as compared with that in 192O. 



Less than in 1920 


More than in 1920 


About same, as in 192O 


Vest Virginia 


Nebraska 


New York 


Kentucky 


Kansas 


Virginia 


Tennessee 


Idaho 


Maryland 


Indiana 


Oklahoma 


North Carolina 


Michigan 


Oolorado 


Georgia 


Minnesota 


Texas (probably) 


Arkansas 


South Dakota 


Delaware " 


Illinois 


Montana 




Oregon 


California 







There was about an average amount in North Carolina, Georgia, Arkansas, 
Illinois, Idaho, and Oregon, while Coons reports that there was less in Miohigan 
than there is in the average year. 

The map (Pig. 36) shows the prevalence and gives estimated losses caused 
by bunt in 1921. 

Faotors influencing the amount of bunt 



1. Weather conditions 

There aro two possible reasons for the unusually small amount 
of bunt. It is quite probable that unfavorable weather oonditions reduced the 
amount of the disease. Maokie oalls attention to the fact that winter * ea t 
did not become infected in California on aooount of an early, dry fall in 1920, 
and Essary, Healer, and Sherbakoff mention also the effeot of the dry fall 
of 1920 in Tennessee. The fairly dry spring probably aocounts also for the 
relatively small amount of bunt in some of the hard red spring wheat states 
and in some of the soft red winter wheat states. Several other collaborators 
comment on the unfavorableness of the weather for the development of the disease. 
However, some of them point out that warm, dry weather prevented infection, while 
others suggest that oool, wet weather prevented infeotion. It would be desirable 
to make observations on the exaot relationship between weather conditions and 
the development of the disease. In the hard red winter wheat area, in which 
the disease was more prevalent than it was in 1920, it is probable that high 
preoipitation shortly after the wheat was sown may have been responsible for the 
heavy infeotion. Melohers mentions the probable effeot of heavy precipitation 
in Kansas. 

• 2. Use of seed treatment 

In some states Beed wheat apparently is more generally treated 
now; than previously. Maokie points out that muoh of the seed wheat is treated 
in California and that this fact probably aocounts for the reduction in the 
amount of bunt. Jemison Btates that this is true in Montana also, and Essary, 
Healer, and Sherbakoff report that treatment is quite general in Tennessee. It 
is quite probable that the general use of methods of seed disinfection has been 
responsible for the reduction in the amount of the disease, since the Extension 
Divisions in several states have made campaigns during the past few years for 
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seed treatment. If this is true, it is highly gratifying. It would he extreme- 
ly interesting to find out to just what extent the application of control 
measures has contributed to the desired result. 

Control of hunt 

Progress has been made in perfecting further the methods of seed treat- 
ment. Keald and Zundel have shown that seed injury caused by formaldehyde can 
be minimized by dipping the treated seed in lime water, made by adding one 
pound of lime to ten gallons of water (l, pp. 18-19). 

The value of treating badly smutted wheat seed is shown strikingly by 
the following summary of results obtained by the Office of Cereal Investigations 
in experiments conducted at Arlington Farm, Virginia: 

"The Seed treatment experiment in which Seed Proteoto 
and Formaldehyde were used on Purple Straw, C. I. 1915. 
inoculated with T, laevja spores by Dr. Q. M. Reed was 
thrashed June I4T yields on the six plats of l/dO acre 
each in the test are uniform, as may be seen from the figures: 
Check Bu. per acre Av. bu, per acre 

Plat No. 1 4.6 

Plat No. 4 5-0 4.8 

Formaldehyde treated 

Plat No. 3 I5.8 

Plat No. b lf.l 16.4 

Seed Proteeto treated 

Plat No. 2 13,8 

Plat No. J I6.3 15.0 

"Stinking smut balls oompoaed at least $0$ of what 
was obtained from the cheok plats." (J. W. Taylor, Cereal 
Courier 13: 134. July 20, 1°,21. ) 

Further experiments have been made on the use of ehemioal dusts for the 
oontrol of bunt; and the indications are that the treatment of seed with copper . 
carbonate dust or with dehydrated copper sulfate and lime will soon be used 
generally. The advantages of this treatment are quite obvious. Excellent re- 
sults have been obtained in the Antipodes, and also in California, Washington, 
and Minnesota. It is quite probable that experiments have been mado in other 
states also, but information is not yet available. The following statements 
summarize the situation- 
Washington; Treatment with copper oarbonate dust,, two ounces per bushel 
recommended by Heald and Zundel (1, p. 18). 

The following seed treatments were tested on two varieties 
of spring wheat that had been heavily smutted: Hypoform, ohlorophol, 
oopper carbonate dust, anhydrous copper sulphate dust, bluestone 1-1 
sprinkle, sulphur and formaldehyde. Perfect oontrol was seoured 
by the following: 

1. Hypoform 1 lb. to 5 S & 1- water 30 minutes 

2. Ohlorophol 1 part to 300 water 60 ■ 
3* Copper carbonate dust 2 psa. per bushel 

4- Anhydrous copper sulphate 
1 part, Calcium oarbonate 
1 part 2 oss. per bushel 

5 Sulphur 20 lbs. per bushel 
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Seed treated with formaldehyde 1 lb. to 4° gallons water 
and the bluestone 1-1 sprinkle gave traces of smut. There was 
practically no reduction in germination in the oase of hypoform, 
ohlorophol, copper carbonate dust and anhydrous copper sulphate 
treatments . 

Field tests seoured by the Extension Plant Pathologist 
point to the probable value of the oopper carbonate dust treatment 
in reduoing the smut from soil contamination. Present information 
will justify the conclusion that the oopper dust treatments are as 
effective as either formaldehyde or the bluestone steeps, more 
convenient to use and less Injurious to the seed. (Heald) , 

California : Bunt was found in spots where the seed wheat had not been 
treated, one field being found with 65%, but, as a rule, the attack 
is reduced from that of last year. Seed treatment is more generally 
praoticed. The average loss for the state may be given as 1.5%- 
(Mackie). . 

Recent notes taken in the smut plots at Fresno indicate 
that copper oarbonate and oopper sulphate-lime dusts do not injure 
the seed in any way, but on the oontrary, produce better stands and 
more advanced growth than non-treated seed. Laboratory examinations 
of bunted wheat sown in the soil between filter papers showed no 
germination of bunt spores where the seed was treated with the 
oopper dusts but profuse germination of non-treated bunt spores. 
(W. W. Maokie, Cereal Courier 13: 38. Mar. 15, 1921). 

The tests with chemical dusts for bunt control gave very 
encouraging results. Copper carbonate dust was slightly more 
effeotive in controlling bunt than the standard bluestone and 
formaldehyde treatments. Copper carbonate dust did not oause any 
appreciable seed injury, while both bluestone and formaldehyde 
caused considerable injury. (P. N. Briggs, Cereal Courier 13: 203. 
Sept. 10, 1921.) 

Minnesota : The following tabular summary (Table 22) of results with oopper 
carbonate dust is taken from an abstract by E. B. Lambert and D. L. 
Bailey (2), The experiments were made on spring wheat and oats at 
University Farm, St. Paul, Minnesota. It was found that copper car- 
bonate used at the rate of two ounces per bushel, not only eliminated 
smut, but also increased the yield. 

Table 22. Results of experiments oonduoted during 1921 at University 
' Farm, St. Paul, Minnesota on the use of copper oarbonate dust in preventing bunt of 
wheat and smut of oats. 



: Per cent 
1 decrease in 
g emination 



Per oent* 
bunt 



Per oent : 
decrease int Per oent 
germination: smut 



Check 
Concentrated 

Formaldehyde (50-50) 
Standard sprinkle (I-32O) 
Copper-oarbonate dust (2-4 or.) 
_ ' Ave rage of several testB. 



33-fc 
51-42 

See text 



18.5 
2.1 
J' 4 
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Resistance of varieties 

Work still is in progress in various places on the development of varieties 
resistant to bunt. The following summary gives briefly the results: 

Minnesota : This year 2^0 varieties were tested and of these several were 
almost immune to bunt, while a number are very highly resistant. 
Some, including some hard red spring wheats and some durums, are 
moderately resistant. (Stakman, Lambert and Bailey) ■ 

Oregon : Turkey Red rather highly resistant. White Club Hybrid types 
very susceptible. (Bares) . 

The following excerpts from the Cereal Courier summarize the results ob- 
tained by the Office of Cereal Investigations in Virginia and in California: 

Virginia : The past season was a very favorable one for the development 
of bunt in this locality. Percentages in most of the varieties were 
high this year as compared with almost no infection last year. 
About 250 varieties and strains were tested to determine their 
behavior toward infeotion by both T. laevis and T. tritioi . the 
two strains of the bunt fungus. Of these wheats, one strain each 
of Gladden and Red Hussar were free from T. laevis . ■ Other strains 
showed from 5 to 70% or more of infeotion. Kanred showed a high 
degree of resistance to £. tritioi but none of the varieties or 
strains was entirely free from infeotion. Very few varieties 
showed any marked degree of resistance. 

The percentages of both species of Tilletia were lower in 
almost every oase in 23 varieties of wheat sown October 12 than the? 
were in the same varieties sown Ootober 30- In this set of 
experiments the percentages of T. laevis were generally higher than 
those of T. tritici for the same varieties. None of these varieties 
was free from snut in either plat. (W. R. Tisdale. Progress 
report on cereal smut investigations at Arlington Farm, Virginia, 
1921. Oereal Courier 13: 280-284. Nov. 30, 1921.) 

California ; Although it had not been noted previously, it appears that 
Hard Federation is quite susceptible to bunt. Bunt was observed 
most frequently on this variety and at Paso Robl-js a heavy infeo- 
tion was found in one of the two sowings. At this point frost had 
injured badly a portion of the plat with the remainder about noncal. 
On the frosted portion a bunt infecticn of 2^% was recorded, while 
on the unfrosted portion there was a 2% infection. 

On the Wiite Federation plat onTy a trace of bunt was found 
on both the frosted and unfrosted portions. (V. H. Florell (Chioo). 
Oereal Courier 13: IO0-IO7. June 10, 1921.) 
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Loose smut caused by Ustilafio triticl (Pers.) Jens. 

Loose smut, as usual, was very generally distributed and some was present 
in praotioally all regions where wheat is grown. While most of the collaborators 
reported that the disease was general apparently it was not so destructive as Ji 
1920. It was reported to be less prevalent than in the previous year in eight 
states, while in four it apparently was slightly more injurious than last 
season. The disease apparently did the greatest damage in Pennsylvania, Mary- 
land, Virginia, West Virginia, Kentucky, Indiana, Illinois, Michigan, and 
Arkansas. The greatest reduction in yield probably took place in Michigan ani 
Kentucky where Coons and Valleau estimated 5% and 4% respectively. Apparent!/ 
loose smut does the greatest damage in the soft red winter wheat area* In tie 
hard red winter wheat seotion of northern Texas, Oklahoma, Kansas, and Nebraska, 
the disease seems to be of little importance. In the hard red spring wheat 
region the disease also 1b of minor importance, except locally. In certain 
localities, for instance, in Minnesota in the west central part of the state, as 
many as 25% of the heads were infected. Many state collaborators report that 
the disease is insignificant and practically all of them state that it is noi 
enough to justify any campaign for the use of modified hot water treatment. In 
some states, however, the disease seems to be increasing in severity, as is 
shown by the following comments: 

New York : Loose smut presents a diffioult problem to the New York fa-mer. 
The loss averaged by counties in New York was 1.8%. However, this 
1.8% loss may be a rather high field average, since most of the 
larger wheat-producing counties had from a traoe to less 'than 1% 
of loss. This seemingly comes about by two factors as follows: 
First, No. 6 Junior is the principal wheat of the main producing 
area and this variety seems to be resistant to loose smut. This 
fact was pointed out to the writer by Mr. F. R. Perry of the 
Hickox-Rumsey Company, and the writer's subsequent observations 
corroborated this. There was seldom over a traoe of loose smut in 
No. o Junior wheat, while in Dawson's Golden Chaff and Red Rock, 
the percentage of loose smut averaged between 3 ***** 4 J* r cen *" 
The two highest percentages of smut found in any one field of 
several varieties follows: 



WHEAT - Loose smut 153 

Red Rock 19%, Wayne County; 12$, Monroe County 

Dawson Golden Chaff 2b%, Oswego County; 19%, Niagara County. 

The second factor is that the farmers in the main winter wheat 
producing area obtai^d their seed from cleaner fields. Very little 
hot water seed treatment was used by fanners questioned by the 
writer. 

Loose smut seems to be a smaller factor in spring wheat than 
in winter wheat. In the true spring wheat region of New York 
state which lies just south of the St. Lawrence River, only about 
10% of the spring wheat fields have over 1$ of smut and most of the 
acreage had only a trace. (R, S. Kirby). 

iana : Loose smut is more abundant, generally speaking, than usual 
when the whole state is taken into consideration. In this 
connection it has been interesting to note that wheat treated with 
hot water in 1919, while it gave a olean crop in 1920, is showing . 
an abundance of smut this year, indicating that under favorable 
conditions for infection smut may increase very rapidly in treated 
wheat. It is praotioally impossible to get seed plots isolated 
and I am now inolined to think that smut may carry for some 
distance, especially in bright weather when there is a good breeze. 
I see no reason why this should not bo true, though I do not bwlieve 
we have very much data on how the loose smut will spread. (Jackson). 

Idaho : Losses from loose smut of wheat have been increasing each year in 
the irrigated seotions of southern Idaho- This year the amount of 
infection in various seotions surveyed varied from one-half to 8%. 
Dicklow wheat, which is considered the best spring wheat for 
southern Idaho, appears to be very susceptible to loose smut. In 
connection with certification work conducted by the University 
Extension Division a considerable amount of hot water seed treatment 
has been carried on. In some instanoes individual farmers have 
treated their own seed but in most cases a member of the Extension 
Division has aided in the work. Uniformly good results have been 
secured. Loose smut has been controlled and no serious oase of 
injury haB been reported. 

A rather extensive campaign for this type of treatment for the 
control of loose smut of wheat is being planned for this year. We 
are recommending treating only a small amount of seed for a seed 
plot. (Hungerford) . 

The highest percentages of infected plants in individual fields were as 
follows: 

New York - 26% Kentuoky - 7% 

Minnesota - 25% Maryland - 8% 

Michigan - 20% Virginia - 8% 

Pennsylvania - 18% Oklahoma - 5% 

Indiana - 15% South Dakota - 3% 

Mississippi - 12% Montana - 3% 

West Virginia - 10% Oregon , h"?S5iO 

Missouri - 9% 
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The map (Pig. 37) and the following table (Table 23) give the estimated 
losses from loose smut in 1921. 

Table 23. Losses from loose anut of wheat in 1^21 . 



Approximate 


States 


Percentaae loss 




5* 


Michigan 


4* 


Kentuoky 


3* 


Pennsylvania, West Virginia, Maryland, Arkansas, Indiana, 




Illinois 


2-5* 


Virginia 


2* 


Vermont, Georgia 


1-5* 


New York, Oklahoma, Montana, Idaho 


1* 


Delaware, Mississippi, Iowa, Utah, Ohio 


Less than 1% 


North Carolina, Missouri, Wisconsin, Minnesota, North 




Dakota, South Dakota, Kansas, Colorado, Washington 




Orogon, California. (In all these less smut than 




in 1920.) - 



Several collaborators suggest that unfavorable weather conditions at 
flowering time of the wheat in 1920 were responsible for the rather small amount 
of smut during the past season. Sherbakoff suggests that wet weather at flower- 
ing time possibly may explain the small percentage of smut in Tennessee, while 
Barss and Maokio suggest that in Oregon and California, respectively, the dry 
air probably prevents abundant infection. 

Susceptibility of varieties to loose smut 

There are sharp differences in varietal susceptibility. Stratton states 
that in Oklahoma Kanred and Black Hull Turkey are the least susoeptible, while 
Thomas reports that in Ohio smut is particularly prevalent in Goens. Ooons 
states that in Michigan loose smut is the most common cause for the rejection of 
inspected fields of Red Rock. Bolley observes that in North Dakota both the 
durum and bread wheat varieties are susceptible. Promme states that the ooour- 
rence of the diseaso in Virginia is determined chiefly by the range of wheat 
varieties and that it is an important factor in all sections in which Stoner is 
the predominant variety. 

Very probably one reason why loose smut seems to be particularly 
destructive in the soft red winter wheat region is the susceptibility of many 
of the varieties commonly grown in that region. 

The following table (Table 24) summarizes ooranents made on varietal 
susceptibility this year. In the Plant Disease Bulletin Supplement 15, pages 
I21-124 la given a complete summary of data which had been accumulated in 
cereal disease surveys up to the time of the publication of that Supplement. 

Control of loose smut 

guzed by Google 

The modified hot water treatment for the oontrol of loose smut is not used 
extensively. Most collaborators report that the disease is not destructive enough 
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Table £4. Varietal susoeptibility of "heats to loose smut. 



Susceptible 




: i Resistant 


Variety 


Authority 2 


; : Variety 


Authority 


Fultzl 


Tisdale3 




srJulcaster 1 


Tiedale 


Mediterranean 


" 




:: Harvest. King 


■ 


Ourrell 


n 




:: Mammoth Red 


" 


Dawson 


m 




::No. 6 Junior 


Kirby 


Golden Chaff 


■ ; 


Kirby 


:: Leap's Prolifio 


Promme 


Goens 


" ; 


Thomas 


:! r\atti 


* 


Red Rook 


Kirby 




:: Trumbull 


Clayton 


Stone r 


Pronme 




: : Kan red 


Stratton 


Red Wonder 


Frotmte 




:: Black Hull Turkey 


" 


Fuloaeterl 


■ 








Red Wave 


Clayton 








Portage 


■ 








Dicklow 


Hunger ford 







1 - Reported both as susceptible and as resistant - probably due to different 

varietal strains, according to Tisdale. 

2 ■ Data furnished in reports to Plant Disease Survey unless otherwise speoified. 

3 - W. H. Tisdale, in Cereal Courier 13: 280-284. 1921. 



to warrant a campaign for seed treatment, and the cumber someness of the treatment 
probably also acts as a deterrent. A special questionnaire on this subject was 
Bent to collaborators and replies. were received from moat of them. Apparently 
the hot water treatment is used but little in the following states: Maine, New 
Hampshire, Massachusetts, Connecticut, New York, New Jersey, Kentucky, Tennessee, 
South Carolina, Georgia, Mississippi, Louisiana, Oklahoma, Arkansas, Wisconsin, 
North Dakota, Iowa, Nebraska, Kansas, Montana, Arizona, Washington, Oregon, and 
California, 

The following comments are made by collaborators in those states in which 
some organized work has been undertaken: 

Pennsylvania : We have oonduoted demonstrations for control of loose smut 
of wheat by the hot water method for two years with most satisfac- 
tory results. This year demonstrations were conducted in Jefferson, 
Armstrong, Lebanon, and Juniata Counties. In Armstrong County ^00 
bushels of wheat were treated. If conditions are favorable about 
90 bushels can be treated a day by the barrel method. Perfect oon- 
trol of smut was secured this year from treatments in the fall of 
1920. Unfortunately, no yields were secured but Mr. P. R. Smith, 
the demonstrator, tells me that the stands were perfeot and 
evidently the increase in the yield on the treated fields was much 
greater than the per oent of anut present in the untreated fields. 

We can say with considerable confidence that the method is 
not used by farmers in this state to any extent except in relation 
to our extension demonstrations. (Orton) . 

Maryland : We use the modified hot water treatment simply as demonstra- 
tions. So far we have had very good results ; . . We usually 
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treat not more than ten bushels for demonstration. (Temple). 

Virginia! During the pact season one of these plants was established in 
Nelson County and 3(j0 bushels of wheat were treated. Demonstrations 
of the hot water treatment were given in Amherst County and cO 
bushels in all were treated. (Fromme). 

ffest Virginia : The treatment has been used to some extent in the eastern 
part of the state but only in small areas and under the supervision 
not only of the county agent but of Mr. Berg and Mr. Sherwood. The 
treatment was given under rather difficult conditions since there 
was no central point where a large quantity of water could be 
easily held at a constant temperature but the results were very good. 
Germination was apparently not affected in at least $0% of the oases. 
In other oases the grain was injured somewhat. We made germination 
tests beforehand and suggested using increased quantities of seed 
which took care of any weak grain. (Oiddings). 

Ohio; This oontrol method is used in Ohio very little. About 150 

bushels were treated last fall in six different counties in demon- 
stration work made by the Extension representatives in cooperation 
with the county agents. All of the wheat at the Ohio Agricultural 
Farm at Wooster, except theoheoks, was treated. I know of no 
instance where individual farmers are attempting any control of 
loose smut of wheat. (Roy Thomas). 

Indiana : The first use of hot water treatment in this state was in 

1917 when six demonstrations were put on, using the sack and basket 
method. During 19l8 a number of individual demonstrations were oon- 
duoted in various parts of the state which also attraoted consider- 
able attention. These, together with the successful results of Mr. 
East, resulted in eight central treating plants being established 
in the fall of 1918. This was increased to 20 in the fall of 1920 
and was further increased last fall. In the meantime the saok and 
barrel method is still used for preliminary demonstrations in 
counties where the interest has not yet been worked up to a point 
of establishing a central treating plant. In this oonneotion it is 
interesting that all of the 20 treating plants whioh were used in 
1920 were again used in 1921. Some variation of the method origi- 
nally used by Mr. East has been made in other counties. For example, 
a portable treating plant has been used in Posoy and Knox Counties. 
This is essentially the same sort of apparatus that Mr. East has 
been using, but so arranged that it oan be taken by truck from town- 
ship to township, the steam usually being supplied by a traction 
engine . 

In general, I may say that the method haa been a decided success 
and I think that there will be still more central treating plants 
used in tho fall of 1922. Naturally a number of problems needing 
investigation have arisen in oonneotion with this work. In the summer 
of 1921, for instance, it was noted that seed treated in the fall of 
1919 showed a rather high percentage, in some cases as much as 
untreated seed. This oocurrod under conditions where it seemed 
evident that the saut must have carried considerable distanoe during 
the growing season of 192O.' - 
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We feel that the method should be used only in connection 
with the seed plot system except perhaps under certain unusual 
conditions. (Jaokson). (See F. J. Pipal. Hot water treatment 
for seed wheat. Purdue Univ. Dept. Agr. Ext. Bui, 100: l-l6. 
Pig. I-5.) 

Missouri : Although a few men treated last year, yet the practice is not 
at air widespread. It is hoped that more farmers will treat their 
seed this year. I have had one or two letters from growers asking 
for information about the method of preventing loose smut. (Hopkins). 

Illinois : A few years ago, a number of the progressive farm advisers 
of the state thought it would be 'advisable to assist their farmers 
in the treating of wheat for loose smut. However, after they had 
learned the expense of the necessary equipment for this work and 
saw the need for very careful work throughout the operation, they 
changed their minds. Loose smut in Illinois is probably not de- 
structive enough to merit the installation of treating plants. If 
the hot water method is used very muoh in this state it is in a 
very limited way and probably only by investigators. (Dungan). 

Minnesota : Demonstrations carried on in several places In Otter Tail 
County. Results were excellent. Smut was practically eliminated 
from treated lots and in some of the oheoks there was as muoh as 
20% of SOUt. (R. C. Rose). 

Idaho : Extensive oampaign being planned. (Hungerford) 

It is quite probable that- seed treatment would be used more generally if 
the method were simpler. Several years ago experiments were made by the Office 
of Cereal Investigations and the Minnesota and Wisconsin Experiment Stations on 
the effeot of pasteurisation. The results were very promising and indioated 
that the smut could be eliminated from seed lots by soaking from two to three 
hours in water at a temperature of from 45 to 48 0. Tisdale's summary in the 
Oereal Courier indicates that excellent results have been obtained recently by 
similar methods. 

"Further use of the simplified hot wator treatment has 
given gratifying results. It has a number of advantages 
over the method which has been in common use. In brief, it 
(1) reduces the period of treatment about one-half; (2) elim- 
inates three of the four immersions and the labor incident 
thereto; (3) completely controls loose and oovered smuts as 
shown by two years' results (4) increases the yield, whereas 
the old method decreases it {one year's results), and (5) 
reduces the cost of treatment about one-half. 

"The steam treatment methods have also given promising 
results. The object has been to devise methods for treating 
large quantities of grain with steam and drying with commer- 
cial grain dryers. Small models of several standard makes 
of machines have been used. It has been found possible to 
maintain a saturated atmosphere at a very constant temperature 
by employing very simple devices and alterations on the 
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machines. Complete oontrol Of both loose and covered 
smut has been obtained without seed injury. The cost 
of treatment on a commercial scale will be reduced if 
the method continues to prove successful, 

"Varietal tests were not undertaken on a large scale 
this year, but those which were conducted show that asms 
of the popular varieties, such as Fultt, Mediterranean, 
Currell, Dawson, Golden Chaff, and Ooens, are very sus- 
ceptible, while Fuloaster, Harvest King, and Mammoth Red 
showed a marked degree of resistanoe. 

"Physiological studies on the parasitism of U. trltio . i 
were recently initiated. There is considerable evidenoe 
to show that infested plants do not suffer a lessened 
capaoity to resist winterkilling.* (W. H. Tiadale. 
Progress report on oereal smut investigations, Arlington 
Farm, Virginia. Cereal Courier 13: 280-283. 1921.) 



Flag smut was discovered in the United States for the first time in 1919* 
As a result of the survey made in that year the disease was found in 33 fields 
on 20 different farms in Madison County, Illinois. The total infested acreage 
waa approximately 825. In 1920 the disease was found in 111 fields oovering an 
area of approximately 2^00 acres. The total Infested area was about 47 square 
miles but the disease was not known to occur outside of Madison County. 

Flag smut survey in 1921 - 

In 1921 the Plant Disease Survey, in ooopo ration with the Offioe of 
Cereal Investigations of fee Bureau of Plant Industry of the United States 
Department of Agrioulture, and with the Illinois State Department of Agricul- 
ture, made an intensive flag smut survey in the portion of Illinois bordering 
on Madison County and in the Mississippi Valley in Tennessee and Missouri. An 
attempt was made to ascertain whether the disease occurred in other regions 
also. Special surveys were made by collaborators In many of the wheat-growing 
states and many posters as well as other publicity material were distributed. 
Flag smut was found only in Illinois, but an infested area waa located in 
St. Clair County just south of Madison County where the smut had not been seen 
previously. (Fig. 38). 

The infested area in Madison County (Fig. 39) la near Granite City and 
is about thirteen miles long, and between six and seven miles wide. In 1921 
the area was extended somewhat and the quarantined zone was increased from forty- 
seven square miles to sixty-one. In 1921 the disease was found in 120 farms 
out of 200 inspected, and was found in 211 fields, 100 more than in 1920. This 
may not be due entirely to an actual spread of the smut, but partly to the 
faot that the survey was oarried on more intensively in 1921 than In 1920. The 
men got into the field earlier and had a better opportunity of looating the 
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The infested area in St. Clair County is about 3 * 3"lA miles in extent 
and there are 57 infested fields on 3© different farms. There are 3 fairly 
distinct areas of infestation: One, by far the largest, is near the town of 
Dupo, another near Cahokia, and still another near East St. Louis. About one- 
third of the infested fields are in bottom lands of the Mississippi River and 




Pig. 3". Location of areas in Illinois quarantined on account of fla£ 
snut. Shaded portions represent infested areas. 
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= Quarantined line for 1921 

- - . " « » 1920 

• • ■ Dots- represent infested fields in 1920 

* - Infeated^fields first observed in 1921 



„gilized by G00gk 

Pig.. 39. Flag smut area in Madison County, 111., in 1920 and 1921 showing 
the* Increase in sis© of the infested area. 
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the others are on high, uneven land. 

The following summary of the work done and the results obtained in Dupo 
seetion proper, is taken from a speoial report prepared by R. J. Haskell: 

Sire of territory covered About 45 so., mi ■ 

Total area of farms visited (acres) 4B17-I/2 A. 

Number fields inspected 122 

Number farms with flag smut 20 

Acreage of farms with flag' smut 2916 A. 

Number fields with flag smut 50 

prevalence and i mport ance of flag smut 

While the known region of infestation apparently is increasing, the 
disease does not seem to be becoming more destructive within the infested aroa. 
Although flag smut can do considerable damage, as is indicated by the fact that 
in one field 1$% of the plants were infected, apparently it ie being held in 
check, or even being reduced on individual farms. This is due very largely 
to the fairly general praotioe of treating the seed and of rotating orops. The 
situation with respect to the destruotiveness of the disease is summarized by 
Haskell in his special report as follows: 

"Regarding the seriousness of flag smut in both of 
these districts, it may be said that it is not causing 
farmers any loss. That is, less than 1% of flag smut has 
been found in all but about ten fields. However, it should 
be explained that laok of time prevented an aoourate deter- 
mination of the percentage of disease in the various fields. 
The field men were conoerned principally with determining 
whether or not the disease was present and if found at all 
in a given field, the field was not inspected further but 
was reported as being infested. In a few fields spots were 
found where as high as 10% affected plants were observed 
and in one field in the Dupo section an average of Y$> 
was recorded. One individual count in this field was as 
high as 2$%. This was of course an exception and is the 
worst field that has thus far been found. It goes to show, 
however, that flag smut can become serious under the 
conditions existing in western Illinois. 

"There seemed to be a tendency for the disease to 
occur in spots and in some cases these spots were located 
near old straw piles where the threshing was done last 
year. Only one field was found in the Dupo area where 
more than a traoe of the disease ooourred and that field 
had 13%. In the Granite City Section about nine fields 
with from 1-2$ were observed." 

Agents in the dissemination of fla^ smut 

guzed by Google 

Not a great deal is known about the dissemination of the pathogene. It 
has been suggested that it might be spread by water, but evidence accumulated 
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during the past season indicates rather clearly that water is an agency of only 
secondary importance in spreading the fungus. This is shown by the fact that a 
small island just south of Chauttau Island, one of the most severely infested 
areas, grows about 500 aores of wheat, and in spite, of the fact that it is 
flooded each year, no flag smut has been found. Furthermore, in the Dupe 
section about two-thirds of the infested fields are on land approximately 200 
or 300 feet above the River. Wind and threshing machines seem. to be responsi- 
ble for spreading the fungus to a great extent, and infection from the soil is 
very important. Smut developed . in one field tfiich nas sown with seed obtained 
from Kentuoky, indicating that infection must have resulted from the germination 
of spores in the soil. It seems quite probable, in view of what already is known 
about the dissemination of spores in the air, that many flag snut spores must 
be blown to considerable distances by the wind. Recently smut spores of 
various kinds were caught on spore traps, exposed on an airplane flying at an 
altitude as high as 12,000 feet. On one ordinary miorosoope slide exposed in 
this way, 60 smut spores were found in one clump. No flights for the purpose 
of exposing spore-traps were made near the flag smut infested area, but there 
would seem to be no reason whatever why these spores might not be blown to 
great distances during dust storms; or whirlwinds could oarry the spores up 
several hundred, or even several thousand feet, where they oould be blown 
easily for many miles by the upper air currents. 

Control of flag smut 

The methods of control consist in (1) quarantines, (2) seas* treatment (3) 
use of resistant varieties, and (4) cultural praotioes. The control program 
which has been adopted in Illinois is summarised as follows by Haskell in his 
special report: 

"The Illinois State Department of Agriculture has 
decided on a vigorous control program to bo carried out 
under the leadership of P. A. Glenn. This program in 
general is as follows: 

"(1) All grain is to be treated at the threshing 
machine as it oomes from the separator by spraying it with 
concentrated formaldehyde at suoh strength and rate as 
will kill the smut spores and make the seed useless for 
planting purposos. One pint of formaldehyde and one pint 
of water to twenty-five bushels was used last year, but 
it is probable that this amount of solution will be applied 
to thirty-five buahels this year. 

"(2} Threshing machines are not to be used for thresh- 
ing grain grown outside of infested areas if suoh machines 
hare been used inside of the Areas. 

"(3) Thrashing machines inside of areas must be 
disinfected with formaldehyde before threshing oats or 
other grains the straw of rfilch the farmer wishes to 
preserve. 

"(4) Machines that have been used for threshing wheat 
must be disinfected with formaldehyde at the olose of the 
season. 

"(5) Farmers are required to plant suoh varieties 
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as the State Department of Agriculture shall recommend. 
These varieties will bo those that have shown immunity 
during the past few years. 

"(6) Seed is to he treated with copper sulphate and 
lime before planting in the fall. 

"(7) Wheat straw is to be burned by September 1, 
1921." 

The flag smut situation in the United States 

The following recapitulation of the situation in this country is taken 
from Haskell's unpublished report on the results of the flag smut surrey in 
1921: 

"1. Another area where flag smut occurs has been 
discovered in Illinois. This is known as the Dupo Section 
and contains 57 Infested fields on 30 farms. 

"2. The original Granite Oity Section has been 
enlarged and extended this year by further survey, one 
hundred additional infested fields being found. 

"3- Careful search for the disease on both sides of 
the Mississippi River from Cairo, Illinois to St. Louis, 
Missouri failed to reveal its presence except in the Dupo 
Section, and scouting in parts of the Missouri and Illinois 
River Valleys yielded negative results. 

"4- Flag smut at present is not oausing- any appre- 
ciable loss, most of toe fields showing only a trace, and 
about ten fields showing 1%. One field, however, contained 
15% smut, manifesting the possibilities of the disease to 
become serious in tills country. 

"5- No evidence pointing to dissemination of the fungus 
by the river water was obtained. It is probable that spread 
in this way is not at all important. Observations of 
the field men show that the wind, threshing machines, and 
seed are the most likely agents of spore dissemination. 

"6. The disease does not seem to have increased in 
severity during the last three years, but it seems to have 
been spreading steadily to new fields. 

"7* Territory outside of, and adjacent to, the quaran- 
tined areas should be watohed carefully in the future to 
prevent the escape of flag smut. 

"8. The Illinois Department, of Agriculture is conduct- 
ing a vigorous campaign the most Important phases of whioh 
are,- disinfection of grain at the separator, regulation 
of threshing machines, the planting of resistant varieties, 
and the disinfection of seed grain by the copper sulphate 
method. 1 ' 

The flag smut situation in Australia 

The following summary of the Australian situation was prepared by Mr. 
R. J. Noble of the New South Vales (Australia) Department of Agriculture, 
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a graduate student at the University of Minnesota and collaborator with the 
Offioe of Cereal Investigations: 

"Flag smut occurs in all of the wheat growing areas 
of Australia with the exception of Western Australia, 
i.e., it is recorded from the states of South Australia, 
Victoria, New South Wales, and Queensland and extends 
over an area of about eight million acres. Infection 
up to 70£ bas been recorded in individual fields in 
Viotoria, and during this 1921-1922 season losses up 
to 25# have been reported in oertain areas of New South 
Wales. The average annual loss is estimated at about 
3% for the whole of Australia representing a deficit of 
about three million bushels. 

"Beoause of the longevity of the spores and because 
praotioally all infection occurs from inoculum already in 
the soil, present control measures are at best only 
palliative . 

"Infection is always heaviest in the long season 
varieties and particularly when sowing is made in a dry 
seed bed. 

"Seed treatment by pickling in one and one-half 
per cent oopper sulphate, effective as it is in the con- 
trol of bunt, is, however, of no value if the soil is 
already infested with flag smut. 

"Control measures on the whole are as follows: 

"1. Crop rotation by whioh at the very least, two 
seasons intervene between successive crops of wheat 
while every effort is made to conserve soil moisture to 
induoe germination of spores. 

"2. Burning of stubble in affected fields. 

"3* By feeding only disease-free hay and stubble 
to stock. 

"4* By sowing ndd season and late varieties wherever 
possible in a well prepared seed bed. 

"Praotioally all the best commercial varieties, - 
e.g., Federation and Hard Federation types - are in the 
long season class and at the present time the short 
season resistant varieties cannot replaoe them except 
in a few of the districts throughout the wheat growing 
areas. 

"Experiments are in progress to test the efficiency 
of an extension of the dusting treatment in its relation 
to this disease." 

Varieties resistant to flag smut 

Since the spores may live in the soil for a considerable length of time 
it is quite evident that seed treatment , even with copper sulphate and lime, 
oannot be depended upon to control the disease entirely. For this reason, it is 
necessary to rotate crops and to use resistant varieties whenever possible. 
A list of resistant varieties is given on pages 126-128 in the Plant Disease 
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Bulletin, Supplement 1^, issued May 1, 1921. Since that time, according to 
W. H. Tisdale, it has been found that Red Wave is not as resistant as it was 
originally considered to be. The other varieties, however, were as resistant 
in 1921 as they previously appeared to be. The following varieties seem to be 
suitable for use in the infested region of Illinois: Turkey Red (several 
strains), Fulcaster, Early May, Gypsy, and Nigger. Dungan recommends the use 
of Turkey 10-100, and Nigger. 

Recent literature 

Tisdale, W. H. and M. A. Griffiths. Flag snut of wheat and its control. 
U. S. Dept. Agr. Farmers' Bui. 1213: 1-6. May 1921. 



Stem rust caused by Pucoinia gramlnis Pers. 

Stem rust (Pig. 40) was quite prevalent in 1921, but apparently it did 
not do as muoh damage as it did in 1919 and in 1920. In the New England 
states there was very little rust. In faot, none was observed in Connecticut 
or in New Hampshire, while in Vermont there was praotioally no loss from the 
disease. It is reported as having been fairly abundant, however, in Rhode 
Island, In New York, Pennsylvania, New Jersey, Delaware, Maryland, and West 
Virginia rust caused very little damage: the reduction in yield is estimated 
as a traoe only. Both in New York and in Pennsylvania there was less rust 
than there was last year; in West Virginia there was a little more; in Virginia, 
according to Fromme, there was considerably more rust and it praotioally 
destroyed the wheat in some fields. Fromme's comment that the occurrence of 
rust was correlated definitely with the presence of native Berber is canadensis , 
is particularly interesting. All through the southeastern states the damage 
from rust was slight. 

-1 
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Pig. 40. Stem rust of i*ieat in 1921, prevalence and percerr 
according to reports to the Plant Disease Survey. 
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In part of the soft red winter wheat region there was more rust than there 
waa in 1919. In Kentucky, Ohio, Michigan, Indiana, and Illinois, stem rust was 
both more prevalent and apparently more destructive than in 1920, although the 
aggregate losses were rather small. Clayton estimates that the total yield in 
Ohio was reduced by 6?S, while Coons estimates a $% reduction for Michigan. In 
Indiana the loos was 1%, while the reduction in Illinois is estimated 

at .5%. The reduction in yield in Wisconsin is estimated by Vaughan to have 
been 20%; some of this -undoubtedly was on spring wheat. 

In the hard red winter wheat region rust was abundant but it developed 
too late to do much damage. Elliott reports that it was more prevalent than 
usual in northwestern Arkansas, although there was less for the state as a whole 
than there was in 1°/1°/. It is reported also as having been less severe than 
usual in Oklahoma, while in Texas it was apparently about average, or possibly 
slightly above the average, ltelohers reports that there was more rust in 
Xansas in 1921 than in 1920, although the damage was slight. In Colorado there 
was much more rust than there was in the previous year although not much damage 
was done. The damage in the hard red winter wheat region would have been much 
greater had it not been for the fact that the grain matured early and thus 
escaped the rust. 

The greatest damage was done in the hard red spring-wheat region. The 
rust appeared earlier than usual and was fairly prevalent throughout much of 
this section by June 20. However, the unusually early harvest made it possible 
for the wheat to eaoape the greatest damage from rust. It was almost im- 
possible to estimate accurately the reduction in yield due to rust in the 
hard red spring wheat region beoause the excessively hot weather and drought 
not only injured the wheat, but also oaused it to ripen so early and so quickly 
that it was very dlffioult to differentiate between rust and weather injury. 
In most of the hard red spring wheat region, wheat was harvested two or three 
weeks earlier than in a normal season. In Idaho, Hungerford states that there 
was more rust than usual both in the northern part of the state and in the 
irrigated sections of the southern part. Aooording to Barss there was a little 
more than usual in Oregon, but the loss was only a traoe, and the same is true 
of Washington. In California, llackie estimated that rust reduced the yield by 
15%. which Is considerably greater than the reduction in the average year. It 
is quite probable that the average reduction in yield in the two Dakotas and 
Minnesota was between 10% and 15%- Jennlson reports that the rust was much more 
prevalent and destructive in northeastern Montana than it has been for many 
years, although the reduction in yield for the entire state was only 2.5%. 

The following comments regarding the occurrence and severity of rust 
attacks are especially interesting. 

Virginia : Quite looaliaed, and determined by occurrence of native 
barberry, Berber! s canadensis . Soma fields too poor to warrant 
threshing, and fed for hay. (Promise). 

West Virginia ; Quite severe in the southeastern part of the state. Mr. 
Berg found good evidence of its spread from sections where the 
■ barberry (Berber is oanadensia ) was found to seotiona soma distance 
away. The disease evidently leas serious and in .an earlier stage 
in the distant fields. (N. J. Oiddings). 

( :-,zedovL.OOQle 
Tennessee : (Observations made during April, May, and June in the vioinity 
of Knoxville, Murfreesboro, Columbia, Nashville, Jackson, and Union 
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City.) Stem rust in many fields could not be found at all, even in 
the latter part of May and early in June, that is, shortly before 
harvest time this year.' Usually an occasional plant affected with 
the rust could be found, especially on the border plants that yet 
remained green. Only in one field, on the farm of the Normal School 
at Murf reesboro , the rust was found, June A« i" a severe form in the 
low part of one field. The rest of the field, in the higher part of 
it, was nearing full maturity and was practically free from the rust. 
The wheat specimens brought in by the Knox oounty agent and his 
information in regard to other fields showed that some fields in 
east Tennessee were seriously injured by the rust, the damage in some 
exceptional fields being as high as '$0%. The damage for the state 
would be considered at about 3%. (C. D. Sherbakoff ) - 

Arkansas : More than usual, probably little .damage. (Elliott). 

Kansas : A heavy infection was under way when hot, dry weather, prevented 
its further spread. (Melohere). 

Ohio : This rust appeared late but from June 10 on it was found in the 
majority of fields visited. It did little damage -over the state as 
a whole. In certain sections of South Central Ohio, however, the 
attack was severe and the loss heavy. (E. £. Clayton) - 

In June it was not at all difficult to find a large sprinkling 
of black stem rust in almost any wheat field in oentral and western 
Ohio. However, it was not generally present to a damaging degree. 
A very few instanoes of serious damage from black stem rust have 
been reported. All reports of serious damage from stem rust, which 
have been investigated to date, have shown that escaped oommon 
barberries were responsible for the attacks. It is hard to aooount 
for the general light sprinkling of black stem rust over extensive 
areas. (John W. Baringer). 

Indiana : By the end of July the barberry survey of all counties in the 
extreme northeastern part of the state has been completed, thus 
rounding out a blook of territory made up of northeastern Indiana, 
southern Michigan, and northwestern Ohio. All of DeKalb and Steuben 
Counties and the balance of LaGrange Oounty were oovered during this 
month. During this period some of the most striking oases of the 
Bpread of rust from the barberry itoich have been observed since the 
oampaign began in Indiana were discovered. In one instance a single 
bush in the front yard of a farm in DeKalb County was found to have 
spread rust %o about 25 acres of wheat within a radius of a mile. 
One of these pieoes of wheat consisting of about 15 acres on the farm 
of the man owning the barberry bush, was being thrashed on the day 
the bush was discovered. Ho further argument was necessary to 
convince the men that were thrashing this rusted grain that the 
barberry should be removed. (R. J. Hosmer) . 

Rust looal; severe only near barberries. (Jaokeon). 

Illinois; Heat wave hastened ripening and reduced rust damage. Direot 
connection between presence of rust in northern Illinois and 
presence of infectBd barberries. (Dungan and Tenon) . 
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M ichigan : Southeastern l-vichisan, Konro'e County, slight, ii any; Lenawee, 
limited outbreaks, damage 5&- very slight except in direct relation 
to barberries where reduction in yield was 40%. Northern and 
Central parts of Lower peninsula, slight rust. Upper Peninsula, 
severe, loss in general 15%- (Coons). 

Wisconsin 1 More rust in vicinity of escaped barberry. Winter varieties 
little damaged. Damage checked by drought. (Vaugban) . 

Minnesota : First report on wheat about June 15, from Dakota County. 
Pound on grasses on May 29. The rust came early and developed 
rapidly until the excessively hot weather in June checked its 
development and spread. Under favorable weather conditions there 
would have been a very severe epidendo, since the rust started 
earlier than usual and was universally present- However, the hot 
weather not only oheoked the development and spread of the rust, 
but ripened the wheat prematurely so that the damage caused by 
rust was not as serious as that caused by heat. It is almost im- 
possible to estimate the relative amount of damage done by the rust 
and by the heat. (Department of Plant Pathology) . 

Worth Dakota : puooinia aramlnis has again wrought great damage in the 
Red River Valley district of North Dakota and western Minnesota. 
It at first started in a spotted irregular manner indicating perhaps 
that our campaign for the eradication of the common barberry has 
had good effeot locally. The first infeotions came on earlier than 
in previous years. The second infection came along normally, but 
what I call the general or final infeotion it seems did not get 
into full aotion. This was probably prevented by the intense 
drought and hot weather, otherwise, we should have had a very 
thorough repetition of the destruction by rust as shown in 1916. 
(Bolley) . 

Montana : Prevalent in northeastern Montana again this year for the first 
time since 191o. Distribution appears to be limited to following 
counties: Richland, Roosevelt, Sheridan, Valley, Phillips, Blaine 
(eastern part) , Dawson (northern part) , MoCone (northern part) ■ 
Infection varies from about 10% to 50%, baooming less to west and 
south in affected area. (H. M. Jennison). 

Hone found in winter wheat crop. (Jennison). 

Colorado : Very prevalent over the state in both tbs irrigated and <Sry 
land sections, but It oame too late in the season to oause much 
damage. On the 24th and 25th of June, I found it in but two fields 
in a 160-mile drive, while on July 11 I made a one day trip covering 
much the same territory as on previous trip and it was from just 
present to 75% infeotion in every field inspected. This trip was 
made throughout both irrigated and dry land farming sections. It 
was very prevalent on the station farm an* the variety plots, but 
it was much worse on tbs olub wheats than other varieties. (Learn). 

(June 30) - Nearly all fields examined shewed leaf rust but 
little stem rust. Reports have been coming in from Weld and Logan 
Counties that about 50% of the wheat is being lost from stem rust. 
Our field men reported that leaf rust was heavy in these sections 
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but no stem rust, During July the pathology department of the 
college will survey these districts to determine whether leaf rust 
or stem rust is present. 

(July 30) - Baca, Cheyenne, Kit Carson, Lincoln, Morgan, and 
Kiowa Counties) Black stem rust is quite widely distributed through- 
out this country on the spring wheat. The winter wheat matured 
early enough to avoid the rust, which seemed to enter the etate from 
the east and southeast. Close observation of the stem rust situation 
showed that the spread was from the eastern border, where it was 
first noticed about June 10. field observation taken along the 
foot-hill section west of Denver July 29 showed very little stem 
rust in either the winter or spring wheat. (John R. FiUsimmons. 
Cereal Courier 13: I59-I&O. Aug. 10, 1921.) 

Idaho: Much more prevalent than usual in all parts of the state. Appre- 
ciable damage resulting in some irrigated sections of south Idaho. 
(Hungerford) . 

Barberry infent.-lnn 

■oai ° n ° ° f *** ° utstand ing features of the development of stem rust during 
-,21 was the faot that barberries beoame very heavily infected early in the 
season (see Table 25 for dates of first appearance) . A plant of Berberls 
"h< at ° bs0am8 heavily lnfeoted at San Antonio, Texas as early as March 12. 

Jus bush had been inooulated with telioaporee which had been formed at Boerne, 
-exas, but which had been kept at St. Paul, Minnesota during the summer and fall. 
3>e earliest record of natural infeotion of barberries was made by Froiune at 
31acksburg, Virginia, where pycnia were found on native Berberis canadensis on 
iaroh 29. Barringer found rusted barberries in Ohio April lb and within a week 
infected bushes were found in several states. In Minnesota many bushes already 
'ere rusted on April 25. By May 15 barberries were quite generally rusted in the 
* p . e , r half of the Mississippi Valley and they were found infeoted as far north 
as ..'innlpeg, Manitoba, as early as May 23. In Colorado and Wyoming, on account 
of the high altitudes, barberry bushes did not begin to rust until lste in May. 
pie freeze whioh 'occurred in some of the lake States killed many of the infected 
-eaves on barberries but the new leaves soon beoame infected also. By the end of 
May rust already had spread to grasses and grains from the rusted barberries in 
3any places. 

development of rust in the South 

Rust did not develop especially early in the South (Table 25). Conditions 
hid been favorable for rust development in parts of Texas during much of the 
winter. This is pointed out clearly by Prof. Wallaee Butler, who inoculated wheat, 
growing in small plats in San Antonio, on January 21. By February 5 uredinia 
had appeared and by March 15 the plants were heavily rusted. But uredinia were not 
found in fields of oats near San Antonio until April 19 and on May 12 there was 
only a slight trace near Dallas, where there was also a trace on wheat. It seems 
quite likely, therefore, that there was insufficient lnooulum to enable the rust 
to develop early. 

The rust apparently did not develop in northern Kansas or southern Nebraska 
until about June 10. By June 15 there was a fairly general sprinkling of rust al- 
most throughout the Lake states and in much of the hard red spring wheat region. 
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At that tine the rust was still rather light in Kansas and in Nebraska. Uredinio- 
spores of Puoclnia ^raroinis as well as spores bf many other fungi are common in 
the air at elevations up to 10,000 feet above the surface. While the work u P on 
whioh these conclusions are based (4) was not extensive enough to make it 
possible to make any definite statement regarding the movement of rust from south 
to north, it is quite possible that rust spores can be carried great distances 
by the wind. This would apply to urediniospores developed in the south as well 
as to those developed near barberries in the north. Just how long these spores 
retain their viability in the air is not known. 

It is significant that barberries ruated in the north as early or even 
earlier than the uredinial stage of the rust developed oommonly in the extreme 
south. Table 25 lists the dates when stem rust was first observed on barberries, 
oereals, or grasses. The first infections on common barberry were found about 
April lj. Observations made at Saltillo, Coahuiia, Mexioo, Indicate that the 
uredinial stage of rust probably had begun to develop there at about the same 
time. 

Relation of weather conditions' to stem rust development 

The weather apparently was quite favorable for the early development and 
rapid spread of rust in most regions early in the season, but later it became 
quite unfavorable. Temperatures were above normal almost throughout the country 
during March, and the total precipitation in the Mississippi and Ohio Valleys 
was greater than normal. The same thing was true in many regions in April. The 
abnormally high temperatures and the heavy preoipitation probably aocounted for 
the early appearance and the general prevalence of the rust on barberry. During 
Hay the weather was in' general warm, although there was a cold wave over part of 
the upper Mississippi Valley about the middle of the month. The temperatures in 
June were for the most part far above normal, although there was a very wide 
range.' The precipitation in the spring wheat region was somewhat below normal, 
Sut most of the rain occurred "during the first half of the month, when there 
»ere many showers. F\irthermore, hot days often immediately followed fairly heavy 
showers, and, in some regions, there actually was an excess of precipitation. 
The range in temperature, together with high temperatures acoompanied by rain, 
probably accounts for the rapid development of the uredinial stage of the rust 
during the second decade of June. During the latter part of the month the tem- 
peratures in general were exoessively high and there was but little precipitation 
with a great deal of sunshine. These conditions enabled the rust to develop 
rather rapidly. The exoess of temperature over normal in South Dakota was 6.9®, 
in Minnesota 6.2°, and in North Dakota 5*4°' The precipitation was higher than 
normal in Colorado, Wyoming, Missouri, Kansas, New Mexico, Arkansas, Oklahoma, 
Texas, and Louisiana. By the end of June all the grain in the hard winter 
wheat region already had been cut. Consequently, the weather conditions for the 
first part of the month only were important as affeoting- the amount of rust in 
that region. The month of July was hot and in general it was rather dry, al- 
though there were exoessive rains in some localities. Since spring wheat usually 
is not cut until about August 1, July weather is very important in determining 
the development of rust. In the Lake States the temperature was on the average 
6° above normal, while in Minnesota it was 5*1° above normal. In some of the 
districts of the spring wheat region the rainfall also was exoessive. At La Moure, 
North Dakota for instance, there were ten inches of rain, and in South Dakota 
not only was the heat excessive but the preoipitation was above normal in the 
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northeastern counties. However, the effect of the weather in general was to 
ripen the grain prematurely and thus prevent the greatest amount of rust damage. 
The crop was harvested from two to three weeks earlier than it normally is and it 
is rather difficult, therefore, to determine just how much damage rust did and 
hew much the hot weather did- In general, however, it would seem that the 
weather was extremely favorable for the development of rust until the latter 
part of June, after which it became unfavorable for the development both of 
rust and of wheat, except in those localities in which the heat was accompanied 
by high precipitation. 

Progress in barberry eradication 

The following summary on the progress of the barberry eradication cam- 
paign, by P. E. Kempton, Pathologist in Charge of Barberry Eradication, Office 
of Cereal Investigations, is especially interesting: 

"The cooperative campaign for barberry eradication 
oonducted by the U. S. Office of Cereal Investigations in 
Colorado, Illinois, Indiana, Iowa,- Michigan, Minnesota, 
Montana, Nebraska, North Dakota, Ohio, South Dakota, Wis- 
consin, and Wyoming has advanoed through its fourth field 
season. 

"During 19181 *n organisation was formed, a wide-spread 
campaign of publicity and education conducted, and surveys 
to locate bushes were begun. 

"In 1919. the city and village surveys were almost 
completed and a systematic farm-to-farm survey completed in 
about 90 counties. 

"In 1920. a re-survey of cities and villages was con- 
ducted and the farm-to-farm survey completed in 88 more 
counties. 

"In 1921, farm-to-farm survey, with re-survey of inclu- 
ded cities and villages was completed in I42 counties- Of 
those, 23 counties, in Minnesota were surveyed on funds 
furnished by the state and 165,662 bushes were found on 
5,053 properties and. 199,647 bushes were removed from 6,317 
properties- Investigations were begun on chemical methods 
of eradicating both mature bushes and seedlings. See Table 
26 for the year's results. 

"Prom April I, 1918 to October 31, 1921, all states in 
the eradication area provided themselves with laws compelling 
barberry eradication; almost all cities, towns, and villages 
therein were surveyed; and an area of approximately 321 coun- 
ties was covered in the farm-to-farm survey with necessary 
re-surveys in a portion of these counties. The original 
survey is completed in Montana, Colorado, and Wyoming. A 
total of 5,619,971 bushes was located on 49,926 properties. 
Of these, 4>443»826 bushes were removed from 45 » 5^4 properties. 
These results include 10,000 bushes found and removed from 
20 properties in cities and towns in North Dakota in 1917 
which have not been inoluded in previous reports. Of the 
1,176,145 bushes remaining on 4,342 properties, about 
1,000,000 are escaped bushes, most of vftich are under 18 
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Inohes in height on 3 large esoaped areas in Wisconsin. 
See table 27 for the results of the entire campaign." 




Pig. 41' Barberry eradication area (shaded. portions) . 



Table 26. Data showing results obtained (number of buehee fbund and 
removed) in the barberry eradication oampaign from January 1 to December Jl, 1$21. 





Number of bushes 






In 

cities 
and 


In country 


In both cities and 
country 


Sprouts 


State 


Esoaped 


Total 


found and 




Found . 


Removed 


removed 




towns 










re- survey 


Colorado 


607 


H 


299 


,9°£ 


1,212 


63O 


Illinois 


12,835 


23.434 


33.203 


46,038 . 


31.030 


• MB 


Indiana 


263 


1.732 


2,312 


2.575 


2.424 


Iowa 


54 


2.943 


7,073 

28,220 


7,127 


11.937 


3.619 


Michigan 


3.409 
630 


18,217 


31,629 


27,602 
8,022 
H.741 


144 
5.265 

1.951 

276 
2,28l 


Minne so ta 
Nebraska 


2.641 
2,384 


IM 


7,773 
6,577 


North Dakota 


298 


150 


1,925 


2.223 


2,223 


Ohio 


3.360 


4.565 


5.645 


9,005 


w, 


South Dakota 


299 


5.168 


9,550 


9,849 


655 


Wisconsin 


1,201 


39.411 


40.71? 


41,920 


65,628 


4,802 


Wyoming 


, H 





26 


40 


<i*S0 


H> 


Total 


23,266 


100,659 


142,396 


165,662 


. 199,647 


21,956 



Valleau states that in experiments at Lexington, Kentucky, Ashland (a 
seleotion from New Jersey Fult?.) proved practically immune from stem rust, 
while other strains of the same variety were severely attaoked. Every field of 
Marquis wheat examined by scouts of the barberry eradication campaign in Griggs, 
Poster, and Eddy Counties in North Dakota was badly damaged by stem rust, the 
reduction in yield ranging from 10-40%, while in the same area reduction in 
yield of durum wheats was about 5%, aooording to George C. Mayoue (Cereal Courier 
13: 201, Sept. -10). 
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Table 27. Data showing results obtained (number of busba* found and 
removed) in the barberry eradication campaign from April 1, 1918 to December 31 
1921. 





Number of bushes 






In 

cities 

and 


In oountrr 


In both cities and 
oountry 


Sprouts 


Stat« 


Escaped 


lotal 


found and 








removed in 




towns 






Pound 


Removed 


the re-survev 


Colorado 
Illinois 


19,172 
92,500 


1,411 
25.635 


3.376 
42,289 


22,548 
134,7»9 
07.734 


22.457 
114,897 
86,342 


3,226 
2,336 


Indiana 


,75.288 


4.173 
32,216 
76,960 


12.446 


2,460 


Iowa 
Michigan 


642,544 
588.734 


89,196 
131,916 


731,749 
171,276 


741.587 


6,502 
189 


Minnesota 


53,509 


152,574 


74J-I2 8 


15,427 


Montana 


6,577 
71.296 
14,060 


1 


2,105 
12,338 


8,682 


8,671 


4.515 
3.276 


Nebraska 


3.185 


83,634 


82,934 


North Dakota" 


150 


3.035 


17.1J5 


17,115 


*.£ 


Ohio 


197,120 


19,774 


25.747 
23,812 


222,867 


199,367 

38, 90S 


South Dakota 


22,223 


H,407 


46.035 


1.568 


Wisconsin 


276,673 
3i946 


3.063,763 


3,071,430 


3.348,103 


2.279,583 


13,086 


Wyoming 


1 


194 


4.14D 


1.042 


240 


lotal 


2,049,513 


3,295-,l85 


3,570,458 


5.619,971 


4,443,826! 55,597 



•The results for North Dakota inolude 10,000 bushes found and removed from 20 
properties in cities and towns in 1917 which have not been included in previous 
reports. 

Varietal susceptibility 

Data concerning susceptibility of wheat varieties to stem rust are 
summarized in Table 20. 

Table 28. Varieties reported as susceptible or resistant to stem rust 
of wheat, 1921. 



Resistant 


Susceptible 


Ashland (a seleotion of Jersey Fults) , 


Other strains of Jersey Poltz, 


Kentucky 


Kentucky 


Kanred, Michigan 


Fuloaster, Tennessee 


Durum wheats, North Dakota 


Marquis, North Dakota 




Kharkof, couth Dakota 




Club wheats, Colorado 




Hard Federation, California 




White Federation, Oalifornia 




' 
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Experiments conducted at the Kansas (2), Minnesota (1,3), and North 
Dakota (4) stations with a view to producing resistant hybrid varieties have 
shown promising results. 
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Leaf rust oaused by Pucc3,njta triticina Eriks. 



Leaf rust of wheat was much more 
in 1920. In fact, it probably was more 



prevalent and destructive in 1$21 than 
severe than it has bten for several 



WHEAT '- leaf rust 



177 



years. Fromme, for instance, states that there was more rust in Virginia than 
there has been during the past six years. The rust developed quite abundantly 
on wheat in the fall of 19?0, and in the South it continued to develop, at 
least to a slight extent, practically throughout the winter. At Brownsville, 
Texas, for example, on January 3. 1921 there was a considerable amount of leaf 
rust on the wheat. Several collaborators comment on the fact that the rust 
appeared to be heavy on wheat late in the fall, that a trace could be found 
throughout the winter, and that it appeared very early in the spring of 1921. 

Importance of leaf rust in 1921 

VJhile the rust was more prevalent than usual in praotieally all of the 
states east of the Rocky Mountains from whioh reports were received, with the 
exception of South Carolina, Oeorgia, and Arkansas, it apparently did most 
damage in New York and tho states along the Atlantic Seaboard south to South 
Carolina,' also including Tennessee, Indiana, and Ohio- West of the Mississippi 
apparently the ruat reduced yields considerably in Arkansas and in Oklahoma. 
Poster estimates that the yield was reduced by 20$ in North Carolina. The 
next highest percentage of reduction is 10% in Tennessee and New Jersey. 
Jackson estimated a 7% rcduotion in yield in Indiana, while in Ohio and Virginia 
the estimated reduction is about <)%, In Maryland, Temple estimates that the 
yield was out 6%. Several collaborators oomment on the difficulty of differen- 
tiating rust injury from the* injury caused by unfavorable weather conditions. 
t+ 




^^Traoel loss negligible 

■A^ore/than in if 20 ' 

—Less -x " ■ f I t 

'-PrevalertVno apjareeiftbla damage 
or not distttiguisB»ble 
, 0«Not reported to collaborator 

(Note apparent correlation of rust occurrence with production of soft red win- 
ter wheat . ) 

Fig. 42. Occurrence of leaf rust of wheat in the United States and 
estimated reduction in yield in 1921. 

Digitized bydOOgle 
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Just how rauoh of th& reduction in yield is attributable to the rust and how 
much to the hot weather 1 and drought, oannot bo stated definitely. The situation 
may be somewhat similar to that with respect to the stem rust. Unfortunately, 
whenever rust is very destructive weather conditions also are likely to be 
unfavorable for tho boat development of the orop, consequently, it is difficult 
to evaluate the faotors accurately. However, there seems to be a general 
unanimity of opinion that this year the loaf rust did a considerable amount of 
damage in much of the soft-red. winter wheat area; in Mew York, Pennsylvania, 
Maryland, Delaware, Virginia, North Carolina, Tennessee, Kentucky, Ohio, Indiana, 
Arkansas, part of Oklahoma and Missouri, and eastern Kansas. Tho map (Fig. 42) 
gives estimated losses from leaf rust in 1921 ■ 

The area in which leaf rust is moat destructive does not ooinoide with 
that in which stem rust does the greatest damage. By referring to the stem rust 
map (Pig. 40), it will be seen that the greatest damage was done by the disease 
in Ohio, Michigan, Wisconsin: Minnesota, the two Dakotas, Northeastern Montana, 
and California. However, it is exactly in these states in whioh the leaf rust 
was of minor importance, with the exception of South Dakota and Ohio, in which 
the leaf rust is estimated to have caused a reduction of about r $> in yield while 
the stem rust caused a reduction of 6% in Ohio -and 10% in South Dakota. However, 
ibile the reduction in yield in Michigan, Wisconsin, Minnesota, and the Dakotas, 
due to stem rust, was from 5% to 20%, the reduction in yield in these states due 
to the attacks of leaf rust was almost negligible. This oannot be explained 
on tho basis of date of appearance of rust. Leaf rust was found on winter 
wheat in Minnesota as early as May 2, and no stem rust had appeared at that date 
except in the aeciaV stage on barberries. It' seems quite likely that the true 
reason for the comparatively insignifioant damage from leaf rust in the hard red 
spring wheat area is that many of the hard red spring wheats and durum wheats 
are quite resistant to leaf rust. Marquis, for instance, the most commonly 
grown bread wheat in the hard red spring wheat region, rusts only about half 
as much, on the average, as the most susceptible winter wheat varieties. The 
oredinial stage of the leaf ruat overwinters oommonly in the hard red spring 
wheat region, as it does in practically all other parts. of the United States. 
The mild winter and the early spring this year enabled the rust to start early 
.and to develop epidemic proportions before harvest time. Some of the hard red 
■winter wheats of the Crimean group also are quite resistant to leaf rust, and 
therefore usually are not severely injured. Most of the soft red winter wheats, 
on the other hand, are quite susceptible and the greatest damage in general 
seems to occur in the region in which they are grown. The situation in California 
is rather interesting. Stem rust, which is known to overwinter in certain 
districts, oaused a reduction in yield of 15%, while leaf rust which overwinters 
much more readily and under more unfavorable conditions than does the stem rust, 
caused a reduction in yield of only 2%. Possibly varietal susceptibility also 
may account for this fact. It seems to be true that the leaf rust is much more 
infeotious than the stem rust: it apparently can develop under a wider variety 
of conditions and thus spreads more rapidly. It is quite likely, therefore, 
that varietal susceptibility' is the determining factor in its distribution. 

A few of the early dates of, appearance of leaf rust are given: 

Brownsville, Texas, Jan, 3 Wichita, Kansas, April 6 

Johnson County, Kansas, March 2 Pawnee & Perry, Okla., Apr. 8 

Dewitt, Nebraska, April 4 DallaE, -Texas, Trace to 100% 
Knoxville, Tennessee, April 4 April 9- 
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The following oonments on the occurrence and destruetiveness of leaf 
rust are particularly interesting: 

New York : The leaf ruat of wheat was especially severe in 1921* The 
epidemic of leaf ruat seems to have been caused by a very mild 
1920-21 winter and the exceptionally early spring whioh allowed 
this ruat to get a very early atart. It seems very likely that 
leaf rust may have oaused at least 5% loss to the New York *eat 
crop. (Xirby) . 

Delaware : First reported this season April 8. Considerable infection 
was found on young plants as late as December, last year. Has been 
very severe this season. Fields appeared prematurely ripening 
as result of sever* leaf infeotion. Infection on glumes oommon 
and many fruits found with sori at the crown. (Manns). 

Virginia ; More epidendo than I have ever observed it before. Especially 
severe on early sown wheat. This injury oombined with that oaused 
by late frosts probably oaused greater reduction in yield than any 
other single agency. (Fromme). 

West Virginia: Leaf rust seemed to have done the most damage this 

season, perhaps due to the unusually mild winter. This trouble was 
considerably aggravated by a dry spell that followed after the wheat 
headed. (Berg) . 

Tennessee : Leaf rust showed its appearanoe this year much earlier than 
usual. During the first week of April in the earliest and best 
wheat fields around Columbia, the infeotion was froa 50-80$, and 
in May and June the infeotion in most of the fields ranged from 
60-100$, averaging probably about 90%. The actual damage caused 
by the rust is very hard to estimate and may be guessed at about 
10$, ranging from very light, in the oase of late fields and some- 
what rust-resistant wheat varieties, to probably olose to 4°^ *-" 
the oase of the earliest fields and with the susoeptiblB varieties. 
(Sherbakoff) . 

North Carolina ; In Bunoombe County I oovered a large area. The general 
opinion of the growers and oounty agents was that the wheat crop 
this year was the poorest they had seen in years, due partly to 
unfavorable weather conditions but mostly to the damage done by the 
leaf rust and Hessian fly. The two most common and universal 
diseases found in this oounty were leaf rust and Septoria. 

The wheat crop was very poor in Wilkes County, due to 

the unfavorable weather, the fly, and the rust. 

In the other counties visited,- namely Surry, Alexander, Yadkin, 
Forsyth, Rockingham, Guilford, and Durham - the wheat was very poor 
also. The only diseases commonly found were the rust and Septoria. 
(Foster) . 

Oklahoma : Crop sown late has less rust, and bids fair to outyield the 

early sown. Rapid deterioration noted in orop generally on aooount 
of orange leaf rust and dry soil. (Bu. Crop Est. Crop Notes, week 
ending May 14. ) 
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The rusts have been very bad this year, especially the 
orange leaf rust, practically all fields of wheat being badly 
infected with it, usually 40-655*0 according to the chart. Kanred 
and Black liull Turkey varieties showed usually about 10$, showing 
much resistance to the rust. (Stratton). 

Kanred and black Hull Turkey least susceptible. (Stratton). 

Ohio: The attack has been very severe and in many fields seemed to be 
responsible for the premature ripening. It is very difficult, 
however, to estimate damage from this disease. (Clayton). 

The attack has been very severe and the farmers feel that it 
has cut the yield more than any other one thing in many cases. 
Certain it is that in those areas worst affected they are only 
threshing out from three to ten bushels of wheat to the acre. 
Extreme southern Ohio was worst affected. (Clayton). 

Indiana : Leaf rust has been very severe, more so I think than in any 
year since I have been in Indiana. It is practioally universally 
present, so much so as to be commented on in the papers, and has 
attracted a good deal of attention. Opinions differ as to the 
loss and it is of course very diff ioult to get at anything tangible 
in this connection. I am convinoed, however, that there has been 
considerable loss from the leaf rust this year, particularly where 
the infeotion occurred early, (jackron). 

Illinois : The men engaged on flag smut survey in the bottom lands of the 
Mississippi River during May and June found leaf rust very abundant 
and, according to growers, it was much more serious than usual. In 
many fields the wheat kernels were slightly shriveled and the heads 
were not entirely filled. Leaf rust may have been partially but 
probably not wholly responsible for tills condition. (Haskell). 

Universally distributed where spring wheat was grown in 
Illinois. It ran as high as from 25 to 40%, according to the U.S.D.A. 
scale for estimating rust. (Dungan). 

Wisconsin : t/idespread. Destruotiveness questionable. (Vaughan) . 

Minnesota : rlrst report May 6 in Ramsey Oounty. The leaf rust on wheat 
oame early this year and was much more prevalent than it usually is. 
The degree of infeotion ranged from traoe to 100%. As far as has 
been determined, no damage was done. This likely is partly due to 
the fact that most of our spring wheat varieties are moderately 
resistant to the disease. Furthermore, the hot weather checked the 
development of the rust and probably prevented it from doing appre- 
ciable damage. (Department of Plant Pathology). 

Missouri : Mr. Currnn of the rust survey of the Office of Cereal Inves- 
tigations, examined the wheat and oats on the Station field today. 
A small amount of leaf rust was found on most of the varieties of 
wheat and rye but no stem rust was detected. (L. J. Stadler, ( ^ |p 
Columbia. Cereal Courier 13: 72. May 10.) 
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North Dakota : Leaf rust has been generally and rather evenly distributed 
throughout the state, starting early in the spring, and in many 
oases oaused a large amount of defoliation, particularly on some 
varieties which are otherwise quite resistant to stem rust. (Bolley) . 

The first appearance of Pucoini a tritioina was observed on Kay 
27 on Kota and Acme wheats. Tw~~ e7 " Brentzel . Cereal Courier 13: 
IO3. June 10.) 

South Dakota : Leaf rust is very abundant. In many oases it is doing 
serious injury to the grain, I feel sure. On many of our plots 
every leaf is dead yet the grain seems to be filling rather well. 
I can't oonoeive, however, of its filling entirely without shrivel- 
ing under these conditions. (Evans). 

Very severe. Some fields a few per oent, many fields lOOjt. 
Must have done some damage although I found no shriveling directly 
traoeable to it. (Evans). 

Kansas : Soft wheat has been injured to some extent by red leaf rust in 
eastern Kansas. 

Field inspeotion of Kanred wheat has been completed except for 
some fields of Kanred in extreme northwestern counties which will be 
inspected the last week in June . Kanred is again manifesting a 
remarkable degree of resistance to leaf rust in all eeotions of the 
state. (John H. Parker. Cereal Courier 13: 125. July 10.) 

Hon tana : Significant damage in certain localities; never so ooromon before. 
(Jennison) . 

More or less oommon throughout the state where spring wheat crop 
amounts to anything. In more moist districts considerable amounts 
of winter wheat leaf tissue killed. (Jennison). 

Colorado : Practioally over the entire wheat section. More oommon on dry 
land than irrigated. (Learn). 

V/aahington : Present in severe form in some fieldB especially on some of 
the club hybrids. (Heald). 

Oregon ; General; more than usual or than last year; reduction a trace. 
Found in 30% of the fields in the state. In the Willamette Valley 
as many as 100% of the plants heavily affeoted in some fields. First 
notioed May 28 at Melrose. (Barss). 

California : Puooinia triticlna was very abundant in nearly all wheat 
fields but was more pronounced in the Sacramento Valley and Delta 
regions where damage resulted, especially in spots of lodged grain. 
(Maokie). 

Both Hard and White Federation are susceptible to the common 
leaf (triticina) rust. (V. H. Florell, Cereal Courier 13: 10b\ 
June 10.) 



'Xioo : Fairly prevalent but not deetruotive. (Stakman & Ohristopher) . 
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Varietal resistance 

The following summary of varietal resistance was supplied by Dr. E. B. I 



Mains: 



"In General the most resistant of the bread wheats are the 
hard winter varieties of the Crimean type. Certain strains of 
Malakof, Hungarian, Banat, Budapest, Kharkof, Beloglina, Crimean, 
Turkey, Eversole, Kanred, Kansas P 106b\ and Kansas P 1068 have 
shown high resistance in one or more of the plantings mentioned 
above, the last three of these varieties being highly resistant 
in all. These wheats, of course, are not well adapted to 
eastern conditions and although we do not have so many varieties 
among the softer winter vtieats showing as high a resistance as 
the above, yet certain strains of Mediterranean, Red Hussar, and 
Imperial Amber are giving considerable promise, showing up 
especially resistant at Arlington this past season. Our work 
would indicate that a number of other strains of soft winter 
varieties, while not highly resistant, still are only moderately 
susoeptible. Those showing the most promise are certain strains 
of Puloaster, Pultz, Currell, Michigan Amber, Red Cross, 
Pennsylvania 44, and Blue Ridge. The spring wheat varieties, 
Haynes Bluestem, Preston and Marquis in general show this 
moderate susceptibility. 

"Among the wheat species the Emnsrs are usually more or 
less resistant, especially Khapli and Black Winter. The Spelts 
are also rather highly resistant, especially Alstrom, Red Winter 
and V/hite Winter. In a similar way the Durums usually show 
considerable resistance, especially Aome, Amautka, DJ), Goose, 
Mindum and Monad. The one strain of Rivet and Eramer tested were 
both highly resistant. The Club wheats, so far as we have 
tested them, are all extremely susceptible with the exception 
of a little grown variety known as Birikel Club, which has shown 
moderate susceptibility. 

"This covers in a general way the situation for the eastern 
part of the country. The presence of three or four strains in 
this region, of course, complicates the situation. Further study 
will doubtless be necessary in order to definitely establish 
whether these varieties will maintain their value, but I think 
there is no question but what the disease can be considerably 
deoreased by a number of the more promising and that still more 
highly resistant varieties can be obtained by hybridizing." 

Repent literature 

Jackson, II. S., and E. B. Mains. Aeoial stage of the orange leaf rust 
of wheat, Puoclnia triti olna Eriks. Jour. Agr. Res. 22: 151-172. 
PI. 21. Oot. 15, 1921. 

Stripe rust caused by Puooinia glumarum (Sohm.) Eriks. & Henn. 

During the past year stripe rust was found only in Montana, Idaho, 
Washington, Oregon, and California. None was found in South Dakota, where it 
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was found on tar ley several years ago. Dr. Arthur W. Evans made a very careful 
search for stripe rust during the past season but was unable to find any trace of 
it. Therefore, it is evident that the disease is not spreading eastward very 
rapidly. The real reason for the failure of the rust to spread eastward would 
furnish the subject for some interesting experiments. 

In the region in which the yellow stripe rust occurred in 1921, it did 
but little damage- Jemison reports that it was very common on Crail Fife in 
irrigated seotions of Montana, that it was particularly prevalent where the 
ground was low, and that it did some damage toy killing leaf tissues. However, 
he states that the damage for the state was negligible. Hungerford reports that 
stripe rust was more prevalent in Idaho than it has toeen since 1915- It seems 
to be most common in the northern part of the state, in which soarcely a wheat 
field is free from the rust. However, Hungerford states also that the damage 
was very slight. Heald reports that the rust occurred in Washington tout that 
there was only a small amount and apparently no appreciable damage was done. 
In Oregon, according to Bares, the disease was more prevalent than usual tout 
unimportant. Jenkins Club and Forty-fold were the varieties most severely 
affected in the fields surveyed in the state. D. E. Stephens reports as follows 
in the Cereal Courier 13: I06. June 10, 1921. 

"A little stripe rust is present (at Moro, Oregon) 
on some of the winter wheats, one of the Forty-fold 1 
Federation hybrids in the nursery having an especially 
heavy infection. Adjacent rows of oross between Turkey 
and Karun show no infection yet." 

V. H. Florell (California) contributed the following (Cereal Courier 13; 
10b. June 10.): 

"The White Federation was found to toe a particularly 
congenial host to the yellow stripe ( glumarum ) rust. 
Stripe rust was observed on this variety at all points 
exoept two where the drought was most severe. Stripe rust 
is rarely found on Hard Federation." 

Dr. H. B. Humphrey states that the rust was very prevalent in the experi- 
mental plots at Corvallis, Oregon, and that some varieties were affeoted severely. 
He states also that it was quite abundant in the Puget Sound region of Washington. 
In general, however, the rust seemed to be of very minor importance in 1921. 

A manuscript summarizing the knowledge concerning the occurrence of the 
disease in the United States is now in process of preparation by Dr. Humphrey and 
others . 

Reference 

Armstrong, S. F. The Hendeliari inheritance of susceptibility and 

resistance to yellow rust in wheat. Jour. Agr. Soi. 12: 57"9 b * 
Feb. 1922. 

Scab caused by Gibber ell a saubinetii (Mont.) Saoo. 

Wheat scab (Fig. 43) apparently caused even less damage in most states in 
*921 than it did in 1920, and certainly a great deal less than in 1919. The 
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disease, was not found at all in the New England states nor in the Gulf states. 
Neither was it found in Texas, Oklahoma, Montana, Idaho, Washington, or 
Arizona. Only a single diseased specimen, aooording to Learn, was found in 
Colorado. Reports of collaborators indicate that the disease was unimportant 
in all states except those which are listed with percentage reduction in yield 
as follows: Ohio 7%, Illinois A%, Missouri (considerable) , Maryland 2%, West 
Virginia 2%, and North Dakota 5$. The only appreciable damage occurred in 
part of the soft red wheat region. The figures on losses refer alnost entirely 
to head blight. Very little differentiation is made in collaborators 1 reports 
between the seedling blight caused by the scab organism, and seedling blights 
caused by other fungi. Consequently, aocurate estimates of losses due to the 
seedling blight caused by the scab organism are not possible. 




0=Not seen in iggLJ,-— J 

*«Present, damage slighVor unknown 

Nuroerals«Percentage redud*iw*.in yiel* 

t=Loss a trace 

+=More prevalent than in 1920 

— Less » 



Del. .5- 
Md. 2* 
Conn.O 



Pig. 43. -Estimated percentage loss frcm wheat scab in 1421. 

Relation of weather conditi on s to the development of scab 

Weather conditions, as a rule, were unfavorable for the development of 
scab. Comments on this point are made by collaborators in Indiana, Kentucky, 
Tennessee, Virginia, South Dakota, and Minnesota. In all of these states the 
weather was rather hot and dry during the flowering period of the wheat. 
Consequently, very little infection occurred. * In Ohio, however, and in some 
of the other states in the Ohio River Valley, weather conditions were very 
favorable for the development of scab in some localities and special attention 
is oalled by collaborators to the local occurrence of the disease. In most 
cases this can be correlated with the weather conditions at flowering time. 
In some states, in which both winter and spring wheats are grown, spring wheat 
was more severely injured than winter wheat. Both in New Tork and Illinois, 
Marquis wheat was much more severely injured by scab than were the winter 



varieties which are commonly grown. 
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The following comments made by collaborators in the various states give 
a fairly good idea of the scab situation in 1921: 

Mew York : Pusarium scab seemed to be negligible f aotor in winter wheat 

as never more than a few infected heads were found in a single field. 
In spring wheat, where the growing region is farther north and 
Marquis is the prinoipal variety, scab was found to be quite common. 
Scab was present to the extent of 5% in 175 acres of the fields of 
the biggest spring wheat seed salesman of the state. (Kirby, 
August 22) . 

Slight except for spring wheat whioh was reduoed ( y%. Damage 
largely in northern part of state. (Kirby). 

Virginia ; Occurred only in very slight amounts this year. There were 
practically no rains during blooming period. (Fromme). 

Kentuck y; Dry hot weather set in shortly before flowering period. No 
scab observed. (Valleau). 

Tennessee : (Observations made during April, May, and June in the vioinity 
of Knox vi lie, Murfreesboro, Columbia, Nashville, Jackson, and Union 
City.) Wheat scab infection was extremely slight; in most of the 
fields only occasional specimens, and then not very conspicuous, 
could be found. No field was observed that was affected with the 
disease to any serious extent. Extremely dry weather during the 
time of blooming and during maturity of the wheat is the probable 
explanation of the low infection with the scab. (Sherbakoff) . 

Louisiana : Have never seen it in state. (Edgerton) . 

Arkansas : Scab has never been of importance here. (Elliott). 

Ohio : The counties of Coshocton, Muskingum, Ross, Piokaway, Darke, and 
Van Wert were visited. 

I was somewhat surprised to find disease conditions so serious 
in Ross County . Wheat fields in the overflow lands of the valleys 
were all badly infected with wheat scab. In some oases infection 
was 15%. It was interesting also to note that in general throughout 
Ross County the rotation corn, wheat and olover was quite univer- 
sally followed. 

The same general situation prevailed in southern Pickaway, such 
as I had opportunity to investigate. 

Farther north in Van Wert County scab is very muoh less notioe- 
able. 

I am quite positive that wherever I investigated fields where 
a longer rotation is employed,- namely, oorn, oats, wheat, and 
clover, or oorn, oats, tobacco, wheat, and clover, also where some 
other legume suoh as alfalfa, soybeans, or sweet olover is intro- 
duced into the rotation - scab infections were very muoh lower. I 
was especially interested in the rotation investigations, not only 
as regards scab of wheat, but also in connection with the olover 
root rot disease which we have at the present time under investiga- 
tion. (R. C- Thomas, June 27). 
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During the forepart of the season scab was very little in 
evidence. About June 15 this trouble beoame epidemic in Ohio, 
however, and since then has caused heavy loss with certain 
varieties. Of the pedigreed wheats, counte in many fields have 
shown that the portage is very subjeot to scab attack while 
Gladden and Trumbull are not. 

In one case where three varieties were planted side by side 
in the same field the counts were: 

Portage — 1236 soab 

Ohio Pride 2% soab 

Trumbull 1% soab 

Fields of Portage with aa many as 50% of the heads affected 
by soab have been reported, while the average for the state has 
been around 10%. Gladden under the same conditions has shown about 
1.5 to 2% scab, and Trumbull about 1%. (Clayton). 

Scab developed late and caused severe loss with only one 
variety so far as I have observed. The Portage wheat, an improved 
variety, distributed by the Experiment Station was very badly 
affected and fields of Portage with as high as 50% of the heads 
affected have been reported. 

Most varieties showed 1 to 3% of the heads attacked by soab. 
(Clayton) . 

More than usual, and more than last year, with a reduction in 
yield for the state of 5 to 10%. The infection was general but 
was worst in southern part of state. Greatest injury occurred 
after blossoming period, when weather was favorable for the 
disease. (Thomas) . 

Indiana : Very much less than usual; probably same as in 1°.2D. Attri- 
buted to weather conditions unfavorable to infeotion. Less than 
1% loss. (Gardner). 

' Illinois : In northern Illinois scab on spring wheat was very severe; 
running as high as 30% on the average. In central Illinois it 
was as bad as 12%. Little or no spring wheat is grown in southern 
Illinois. (Percentage based on number of heads infeoted. (Uungan). 

Wisconsin : per the state as a whole infection was generally light but 
in spots in the southern part of the state, where more rain 
occurred and where wheat followed corn, there was some damage. 
(A. G- Johnson). 

Worth Dakota : Naturally, scab in wheat, wilt in flax, ergot arri similar 
wind-born troubles are more destructive in the counties of intense 
cultivation and particularly in the eastern part of the state where 
the soil and moisture conditions are more favorable. (Bolley). 

Varietal resistance 

Sinoe it is difficult to control soab by ordinary means, varietal 
resistance is extremely important- There are very sharp differences in the 
susceptibility of the different varieties to the scab. In the hard red spring 
wheat region, for instance, the durume as a class and Marquis are extremely 



WHEAT - Soab 



18 7 



•susceptible, while Preston, Bay" 6 * blueetem, and several other varieties are 
much more resistant. Results of preliminary varietal tests at University Farm, 
St. Paul, Minnesota, have been furnished by lb-. J. J. Ohristensen, of the 
University of Minnesota (Table 29). 

Table 29. Varietal susceptibility of wheat varieties to soab in 1921 in 
Minnesota, aooording to data furnished by J. J. Ohristensen. 









Peroent of seeds of infeoted 


Variety 


Peroent heads blighted 


heads blighted 




A 


B 


A 


B 


Preaton, Minn. 924 





•5 





3 


Haynes Bluestem, Minn. 163 


i-5 


•5 


9 


4 


Qlydon Mfe, Minn. 163 


1-5 





11 





Kota 0. I. 5878 


1-5 


3 


8 


9.8 


Kitonener 0. I. 2153 


2-5 


1-5 


^2-3 


10.5 


Ruby 0. I. 2151 


2-5 


3 


28 


18 


Prelude 0. 1. 4323 


2.9 


3-9 


8.1 


15 


Red Bobs 0- I. 6255 


2-5 


8.3 


11 


23 


Red Durum C. I. 1446 


3 


11 


12 


12.1 


Marquis 0. I. 1239 


8 


w 


19 


l8 


Aome 0. 1. 1967 


19 


12.3 


Kubanka 0. I. 2102 


7-9 


%■' 


10 


Monad 0. I. 2156 


12 


10 


Jtt 


Mindun, Minn. 470 


14-5 


9 


14.1 


Kubanka C. 1. 2094 


19-5 


H 


13 


18.8 


Kubanka (8) 0. I. dO&l 




25.4 




ll.d 



1. (A) planted April23 

2. (B) " May 10 
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Take-all oaused by Ophiobolus oaricetl (Berk. 
(-Ophiobolus graminis Saoc . ) 



A Br.) Saoo. 



Take-all oaused by Ophiobolus was reported for the first tine in the 
United States by Kirby and Thomas in October 192O. Since that time it has been 
found alBo in Indiana, Arkansas, and Oregon. The following extracts from the 
summary of the survey for take-all and flag smut in 1921, prepared by R. J. 
Haskell, gives the available information regarding the ooourrence of the disease; 



■1. Take-all associated with Ophiobolus . 

As a result of this season's work Ophiobolus has been 
found associated with foot rots in three now states. It wt 
found again in New York, this year in great abundance, and 
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in addition was discovered in Arkansas, Indiana, and Oregon. 

"The New York situation is a rather serious one. 
Take-all has been found soattered through the major part of 
the western grain belt. It ie present in at least nine of 
the sixteen oounties surveyed and in many localities in 
considerable quantities. The disease is readily distinguished 
by the blackened bases of the oulms accompanied by the mycelial 
plate and peritheoia in most oases. It must have been present 
in the state for some years to have spread over so wide a 
territory. 

In Arkansas a disease having the same appearanoe as that 
in New York was fbund in two fields near Fayetteville by H. R. 
Rosen and in both fields an Ophiobolus was found on the 
diseased culms. In the first field the disease was generally 
prevalent throughput the rtiole eleven acres but was worse 
in spots; and in the seoond field, it was general but spotted 
in only three of the eleven aores, the three acres having 
been in peaoh orchard the year before. 

"In Indiana, H. S. Jackson reoeived epeoimens from 
Knox County having signs of take-all and an inspection of the 
locality showed three infested fields on a farm ten miles 
east of Vincermes. The disease was in spots of two to three 
feet in diameter. Immature Ophiobolus perithecia were found 
on the culms and from Jaokson's description it appears to be 
like -the New York disease. 

"In Oregon, H. P. Barss found Ophiobolus near Hillsboro 
and in a number of other localities. At Hillsboro the loss 
in some cases is estimated at one-third the crop, the spots 
ranging up to 100 feet in diameter. 

"2. Ophi o bolus on wild grasses . 

"Agrop yro n repens was found infected with Ophiobolus 
by R. S. Xirby in Genesee County, New York on June 10 and in 
the greenhouse Mr . Kirby appears to be getting infection on 
certain species of the genera Bromus, Agropyron, Elymue, and 
Hordeum. Johnson, Rosen, and Mc Kinney colleoted Festuca, 
Bromus, and Hordeum in one of the infested fields in Arkansas 
on June 11 that seemed to be affected with the same disease 
as the wheat, and on June 23 Rosen reported he found perithecia, 
asci, and asec spores of Ophiobolus on Set-ari a senioulata growing 
on the campus at Jayetteville. ' 

"Evi<?.£nce pointing to the importance of grasses as host* 
for Ophicbo.us was ftund in the field in Arkansas where the 
disease encuvred only in the three acres that had been in 
peach orchard in 1°,20 . In the other Arkansas case the field 
had been in pasture for 12*14 years and the same seed planted 
on another part of the farm showed no disease. 

"The occurrence of Ophiobolus on wild grasses will 
prevent control of take-all by rotation and will make the 
disease that much more difficult to combat." 

Ophiobolus has apparently kept on doing considerable damage. Kirby 
reports that it is one of the most important cereal diseases in New York, It 
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kills the plants prematurely, and infeoted plants are not likely to produce 
more than 1% of a normal crop. The reduction in yield for the state of New 
Tork is estimated at approximately 1%. Bares reports as follows regarding the 
situation in Oregon: 

"Wheat specimens received from E. B. Dunsmore, Hosier, 
Oregon, looked like typical Ophiobolus. Fifty acres affected. 
Ten aores entirely killed out. Twenty-six aores hardly worth 
harvesting. The ten-acre traot went forty tons wheat hay two 
years ago." 

Less is known about the destruotiveness of the disease in other regions. 
The map of New York and the map of Oregon (Pigs. 44 and 45) show how widely 
distributed the disease is in those states. The pathogene ooours on various 
other hosts besides wheat. It is especially important to note that it has been 
found in nature on several grasses. Kirby 
I found A firopyron repens infected in New York, 

and in Arkansas Rosen found the organism on 
Setaria Renioulata , and also on a grass whioh 
appeared to be Hbrdeum pusillum . Kirby (l) 
states that he has been able to infect wheat, 
barley, rye, and one or more species of the 
following genera of wild grasses: Agropyron, 
Bromus, Elymus, Festuca, Hordeum, Hystrix, Lolium, 
and Phalaris. He says also that in New York 
Pig. 45. Ooourrenoe Number 6 Junior wheat appeared to be slightly 
of wheat take-all in Oregon more susceptible than Dawson Oolden Chaff and 
In 1921. (After map by Red Rock. In Oregon, according to Barss, Forty- 

H. P. Barss.) fela ^ Dawson Golden Chaff, and White Winter 

varieties were most severely affeoted, while Rink 
,, and Jenkins' Club were only slightly attacked. It 

is quite possible, therefore, that the disease may be controlled by the use of 
resistant varieties. A general summary of what is known about the disease in 
New York has been made by Kirby. 

Recent literature 

Cited: 

Kirby, R. S. The take-all disease of oereals and grasses. 
(Abstraot). Phytopath. 12: 27. Jan. 1922. 
Not oited: 

Fitzpatrlok, H. M. , H. E. Thomas, and R. S. Kirby. Ophiobolus 
carlceti (Berk. & Br.) Sacc, oause take-all of wheat. 
(Abstraot) . Phytopath. 12: 27. Jan. 1922. 
Fitzpatrick, H. M., H. E. Thomas, and R. S. Kirby. The Ophiobolus 
oausing take-all of wheat. Ifroologla 14: 30-37. Jan. 1922. 

Foot and root rots of wheat 

Several destructive foot and root rots of wheat have been reported during 
the past year. The etiology of some of these is not yet definitely determined, 
but they can be grouped for convenience under several heads: (l) rosette 
(so-called take-all), whioh has been under observation since 1919 in Illinois, 
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and which ocours also In Indiana; (2) the foot and root rot of wheat, barley, 
rye, and various grasses which is caused by Helminthosporium sativum and 
possibly other speoies of the genus. (For symptoms see Minn. Agr. Expt. Sta. 
Bui. 191); (3) foot rots of unknown oaueation, but with definite and character- 
istic symptoms; (4) foot and root rots of unknown causation and with indefinite 
symptoms. 

Rosette, probably paused by Helminthosporium sp . 

Rosette (so-called take-all) whioh was disoovered in Illinois in 1919 
is now well under control. The disease caused less damage in 1920 than it did 
in 1919 and in 1921 it oaused still less damage. This Probably is due to the 
fact that resistant varieties now are being grown in the infested regions. 
Dungan reports that there was only a trace of the disease in Madison and Logan 
Counties, Illinois, while the following excerpt from the report of Mr. J. R. 
Kendriok on conditions in Indiana, summarizes the situation in that state: 

"On June 17, a trip was made through the take-all 
quarantined area in northern Indiana, to examine spring 
wheat, winter wheat, and to look up a reported root rot 
of rye. 

"Sixty aores of spring wheat were examined, and no 
evidence of any root rot or take-all was found. The 
wheat is in good condition and is apparently better than 
the winter wheat. I believe the bO acres oomprise all 
the spring wheat in the quarantined region. The serious 
damage done by the Hessian fly in 1920 and the past 
scare due to the outbreak of take-all have made the 
fanners hesitate about sowing much wheat. They seeded a 
large aoreage of rye last fall. 

"Something like 150 aores of winter wheat were 
examined and no evidenoe indicating take-all was 
present oould be found." 

There are very sharp differences in varietal susceptibility to the 
rosette disease. The following summary, prepared by H. H. McKinney, is taken 
from the Cereal Courier 13: ltfe-l88. August 31, 1921: 

"During the present crop season I50 varieties and 
selections of wheat were grown on infested land to deter- 
mine relative susceptibility to the so-called take-all disease. 
These experiments were oonducted near Granite City, 111., 
by the Offioe of Cereal Investigations, United States 
Department of Agriculture, in cooperation with the Illinois 
Agricultural Experiment Station. The susceptible varieties 
are shown in Table 3O1 and the more ooramonly grown ones 
that showed marked resistance ore listed in the paragraph 
which follows. None of the latter showed any infeotion 
with the so-oalled take-all. These results, in general, 
agree with those obtained in 1920, particularly in that 
Harvest Queen (the white-ohaffed Red Cross, locally known 
ae Salzer's Frisetaker) was found to be highly susceptible, 
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and Red Wave, Early May, and a strain of Turkey highly 
resistant. Illini Chief was considerably more heavily 
infected in 1$20 than in IJZX." 

Table 30. Percentage of disease on susceptible winter wheat varieties 
grown in infested soil to determine relative susceptibility to rosette at 
Granite City, m., 1921. 







Peroentage of 


Variety 


Seed Source 


Disease 


Harvest Hueen (Red CrOBe (white 






chaffed), Salzer's Prlsetaker) 


Illinois Station 


95 


Seleotion No. 13462 (bearded, red- 






chaffed) 


C. I. No. 4634 
C. I. No. 4882 


95 


Harveet Queen 


75 


Niagara (Sel. No. 13535) 
Velvet Ohaff (Penqulte) 


C. I. No. 5307 


1 


0. I. No.. 354O 


Missouri Bluestem 


C. I. No. 1912 


60 


Dawson (Dawson's Golden Ohaff) 


111. 9-225 


1- 


■ n 11 ■ 


C. I. No. 6l6l 


1- 


Illini Chief 


Illinois Station 


1- 


t H 


C. I. No. 54D6 


Traoe 


Budapest 


0. I. No. 5789 


« 


Turkey (Wis. No. 18) 


Illinois Station 


* 


World's Champion 


" 


» 



The following varieties from the sources indicated showed no infection: 

Eelogllna, Illinois Station and C. I. No. 5964 

Crimean, C. I. No. 583I 

Currell, C. I. Nos. 2906, 3326, 4802 

Dleti Longberry, 0. I. Nos. I98I and 3387 

Early May (looal) 

Fulcaster, C. I. Nos. 3013, 3407, 4862 

Fultz, C. I. Nos. 1923, 3349, 3423, 3594, 3598 

Gypsy, Illinois Station and Nos. 3439 and 3440 

Gladden, Illinois Station and 5044 

Gold Coin (Junior No. 6), C. I. 

Grandprize, C. I. No. 5627 

Harvest Queen (White-chaffed Red Cross, Salzer's Prizetaker), Resistant 

seleotion 
Harvest King, C. I. No. 5647 
Hungarian, Illinois Station 
Indiana Swamp, Illinois Station 
Jones Fife, C. I. Nos. 1942 and 5608 
Kanred, Illinois Station and C. I. No. 5146 
Kharkof, C. I. No. $66l 
leap, C. I. No. 56I8 

Malakof, C. I. No. 5663 and Illinois Station No. 5-46O 
Mammoth Red, C. I. No. 2008 
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Mediterranean, G. I. No. 346? and Illinois Station 

Michigan Amber, 0. I. No. 4864 

Minnesota Reliable, Illinois Station 

Nigger, C I. No. 5652 

Festerboden, Illinois Station 

Poole, C. I. No. 5653 

Portage, 0. I. No. 5370 

Pride of Indiana, C I. No. 3492 

Red Cross (red-chaffed), 0. I. No. 5318 

Red Rook, Illinois Station 

Red Wave, C I. No. 5624 and Illinois Station 

Reliable, C I. No. 3508 

Rudy, C. I. No. 5625 

Stoner (Marvelous) ,' 0. I. Noe. 2$8o and 59&1 

Super (Burbank's), 0. I. No. 5544 

Trumbull, 0. I. No. 5657 

Turkey, Illinois Station, Nos, -514, 10-110, 12-41, and 509, and 0. I. 

No. 6152 
Turkey (Wis. Ped. No. 2), Illinois Station 
Turkey (Iowa No. 404) , C. I. No. 5580 
Wheedling, C. I. No. 4846 

Judging from the work done by Stevens during the past three years, the 
rosette in Illinois is caused by a speoies of Helminthosporium. The following 
paper by MoKinney is also interesting in this connection (McKinney, H. H. 
The Helminthosporium disease of wheat and the influence of soil temperature 
on seedling infection. (Abstraot) . Phytopath. 12. Jan. 1922.): 

The rosette or Helminthosporium foot rot was observed in experimental 
fields in Illinois and Indiana and also in a field of Red Cross wheat near 
Lincoln, Logan County, Illinois. According to various collaborators, control 
measures, especially the use of resistant varieties, are responsible for the 
reduction in the prevalence and destructiveness of the disease. 

Foot and root rots pause d by^H elmlnthosporium 

Foot and root rots caused by Helminthosporium apparently occur quite 
oommonly in various parts of the United States, and may possibly be 
etiologically the same. In fact, it is quite likely that the distribution is 
much more general than is indicated from reports. The damage oaused by 
Helminthosporium and various other fungi is sometimes obscure and esoapes atten- 
tion. Bolley first called attention to this type of disease about 1909> and 
since that time considerable progress has been made in determining more defi- 
nitely the etiology of this class of diseases. Just which species of Helmin- 
thosporium are responsible for the root rots is still an open question, although 
it is certain from work which has been done at various experiment stations and 
in the United States Department of Agriculture that H. sativum is oapable of 
causing serious losses. The work of Louise J. Stakman, J. J. Christensen and 
Louise Dosdall in Minnesota indioates very clearly that the worst type of foot 
rot which ocours in that state, and which sometimes severely injures wheat, 
barley and rye, is oaused by Helminthosporium sativum. The same disease is 
known to occur in other states in the hard red spring wheat area and undoubted- 
ly it is destructive also in the several winter wheat sections. Collaborators 
have not assigned as a cause of the foot rot any particular species of Helmin- 
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thoaporium in moat oaaea, but it ia quite likely that Helminthosporium 3&iffl| 
iTone of thosVprlmarlly reaponsible. Thia Helminthosporium type of root rot 
ims Seen reported thia year from Minnesota. North Dakota, South Dakota, New 
York, Kansas, and Idaho. It should be noted that aooording to Melohers two 
types of foot rot probably ooour in Kanaas, only one of union is oaused By 
Helminthosporium. The following comments are illuminating: 

Mew York : (Helminthosporium root rot (apparently fl. sativum).) This 
type of injury was very oommon on winter wheat but on aooount or 
the faot that careful oounts were not made of the amount of the 
infeotion, it would be impossible to say more than that the disease 
was fairly common on wheat in New York and that it likely oaused 
more loss than was aooredited to it. (R. S. Kirby, Aug. 22). 

Kentucky : On May 13 and 14 I made an inspection trip through Logan and 
Christian Counties where there have been reports of considerable 
trouble in wheat. I was unable to find any signs of the flag smut 
or take-all, but there was considerable evidence of severe root 
rot in practioally every field that we examined. In the worat 
fieldB it appeared to be the cause of severe stunting of oertaln 
planta, these planta never attaining a height of more than 3 or A 
inches when they died at about blossoming time. Other plants did 
not stool out, and sent up only a single short stalk whloh produced 
a small, short head; others stooled out and in many oases most of the 
shoots died when about 4 to 8 inchea high. The remainder, however, 
fruited normally. We have found the same oonditions to exist in 
most of the fields examined about Lexington. The oause of the root 
trouble I have not definitely determined, but from some work done 
the past winter on root diseases of wheat, in whioh about fee 
varieties were worked with, I found rather a high percentage of seed 
infection with Helminthosporium and also some wheat scab infection. 
There was a marked contrast between fields planted from the ordinary 
varieties and from pure line selections. Where Ashland was used, 
the stand, by aotual oounta made by Mr. Kenney, was 25T. better than 
the stand of Currell's Prollfio whioh is a mixture of strains, lis 
increased stand was due primarily to a greater uniformity in the 
number of oulms produced, practically none of the severely stunted 
plants being found. It appears from our work so far that thia root 
trouble may be handled to quite an extent by seleoting resistant 
strains and eliminating the low yielding very susceptible strains 
from our varieties. I feel fairly oonfident that the percentage of 
seed infection with pathogenic organisms oapable of cauaing root 
rot is sufficiently high 30 that practically complete root infeotion 
will take place in the field very soon after the seed is sown. 
(Valleau) . 

Oklahoma : (Referring to specimens sent by Robert Stratton. ) I find Nc. 
TTwheat from Beaver County) to be wheat apparently affected with a 
species of Helminthosporium, known to be more or less oonmon as a 
cause of foot rot in certain sections of the oountry. (H.B.Humphrey). 

Illinois-. Traces in Madison and Logan Counties. (Dungen). 
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Minnesota : A serious root and foot rot of rye, barley, and wheat was 

found in every county visited. The disease was most serious in the 
following oounties: Wilkin, Marshall, Pennington, and Kittson. It 
was quit* severe in localized areas of Anoka, Ramsey, and St. Louis 
Counties. Roots and bases of oulms of infected plants were plated 
out on nutrient media. In nearly every case a species of Helmin- 
thosporium was isolated. Fusarium was seldom present in the 
cultures, although it often appeared to be present on the dead 
leaves and bases of oulms, and it was apparently secondary in 
most cases. 

The disease appears to be most severe on light soil such as 
peat and sand. This was apparent from the observations made in 
Marshall, Kittson, Pennington, St. Louis, and Anoka Counties. The 
disease was also observed to be extremely severe on heavy soil. 
One of the moat severe infections was found at Pens, a peat experi- 
ment station near Duluth. Several plots of wheat and barley, 
including several varieties of each, were almost oompletely 
destroyed. 

I did not see a single field of wheat or barley free from foot 
and root rot caused by Helminthosporium sp. I saw heavily infeoted 
fields, both of wheat and barley, following potatoes and other 
cultivated crops, but as a rule the disease showed up most where 
wheat, rye, and barley were grown continuously or where poor 
cultural methods were practiced. Weather, poor soil, cultural 
methods which tend to hinder normal growth of the plants, all 
favor the development of the fungus. Helminthosporium sativum 
has been shown to be one of the commonest oauses of the disease 
in Minnesota. (J. J. Chris te nsen) . 

North Dakota : This disease in wheat, each year, is becoming more and 
more destructive, aoting as a seedling root blight. It has this 
year very materially aided the drought and hot weather to reduce 
the crop, not only in the Red River Valley, but in the western 
portions of the state. It has been particularly destructive on 
certain of the rust resistant dururas suoh as Monad and Pentad. 
(Bolley). 

South Dakota : I have just heard from Mr. MoKinney on the wheat which 

I sent from the field near Aberdeen which gave indications of being 
take-all. He informs me that he has Isolated Helminthosporium from 
it. I have had Professor Hutton test the soil where this wheat was 
growing and he informs me that there is about 1.25% alkali which 
is enough to cause serious damage to the orop. (Arthur T. Evans, 
July 2). 

Kansas : We have isolated at least two speoies of Helminthosporium which 
have come out in practically every specimen that we have cultured. 
While Dr- MoKinney and I have not compared our cultures microscopi- 
cally we have compared them from the Petri dishes and apparently 
have gotten the same organism. 

As the matter now stands, it seems as though we have two 
distinct problems in the state. The one in Dickinson County where 
the wheat is dying out in spots, has also been found at our 
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agronomy farm here in Riley County- Probably the same trouble 
exists in Cheyenne and Ellis Counties. Prom the majority of fields 
which have been reported injured and where Mr. Pearson has made 
examinations, we find another trouble whioh no doubt is the moat 
common in the state this year. Plants are dying more or less all 
over the field. I attribute this injury to a number of factors in 
combination with one another. 

The late freezes caused a great deal of refuse to accumulate 
on the ground and chiefly around the crown of the plants. In many 
places there was a considerable lack of rain. The soil also has 
been seriously depleted in many of these fields. Placing the 
plants under these conditions, together with exoessive tillering, 
has produced a strain on the root system which it cannot meet. I 
believe that a great deal of this refuse material is a harboring 
plaoe for serai-saprophytic and partially parasitio organisms tfiich 
together with the organisms in the soil, have been responsible for 
a decay in the root system. 

No doubt a number of imperfect fungi are entering into this 
problem. In most oases they are causing a distinct rotting of the 
roots under ground without very much disooloration on the lower 
internodes. This I believe is responsible for a great deal of our 
poor wheat this year. Under more or less normal conditions, this 
would not have been nearly so noticeable, but where wheat is grown 
year after year on this land, the conditions are favorable. 
(Melohers, June 6). 

Idaho : Root rot, evidently due to HBlminthosporium sp., is rather 

common around Rexburg in Upper Snake River Valley. Only wheat on 
dry land affected. Loss in regions affected may reach 4%. This 
season evidently favorable for the development of this trouble. 
Cold, wet spring followed by hot, dry weather. In winter wheat 
greatest injury where snow lay late in the spring. Same trouble 
later found near Paris in extreme southeastern Idaho. (Hungerford). 



Hamblin, C. D. "Foot rot" of wheat oaused by the fungus Helminthosporium, 
Agr. Gax. N.S.W. 33. 13-19 . j an . 1922. 

Other Foot and root rots 

Undoubtedly, many other fungi under oertain conditions also oause foot 
and root rots on wheat and other cereals. Mackie calls attention to the faot 
that Pusarium causes a serious root rot in California; and in Washington, Kansas, 
Kentucky, and Oklahoma there are rather destructive foot rots, the oause of which 
has not yet been ascertained. Stratton reports that in Oklahoma a disease, 
known as white heads, is present in nearly every field. The loss ranges from a 
trace to 20%, with an average of about 2%. He states that the disease is most 
destructive in fields in which continuous wheat culture is practiced, and that 
the diseased spots are where wheat has been pastured or where animals have stood. 
Melchers points out that there are two distinct types of foot rot in Kansas, 
one of which may be oaused by Helminthosporium and the other of which resembles 
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take-all. This disease i» described in a paper presented at the Toronto 
meetings by MoKinney and Kelchera. (MoKinney, H. H. and L. E. Melohere. Foot- 
rot disease of wheat in Kansas. (Abstract). Phytopath. 12: 28-29- Jan. 1922.) 
A similar disease has been observed by Mackie and by Johnson in California. 

One of the big problems confronting cereal pathologists is that of foot 
and root rots. 



Nematode ( Tylehchus tritioi (Stein.) Bast.) 

The nematode of wheat was reported from Virginia, West Virginia, North 
Carolina (first report in 1921), and Georgia. In Virginia the disease was 
slightly more prevalent than it was last year, and than it is in an average 
year. The loss for the entire Btate is estimated at .2%. Aocording to Fromme, 
there were no severe attaoks, but the disease ocourred in small amounts in 
those seotions in tfiich it was previously known. In West Virginia, according 
to Giddings, the disease ocourred only in the southeastern portion of the state, 
except for some local attaoks in Mason County. The maximum percentage in any 
one field was 5, and the reduction in yield for the entire state, aocording to 
Giddings, was slight. In North Oarolina, the nematode disease was reported 
for the first time, in Wilkes County. Foster states that the disease "as 
prevalent in two seotions where it probably oaused a loss of from 10 to 20% of 
the crop. Aooording to the farmers, it was rather oonmon in the sam& sections 
last year, and some of them stated that they had set, n the disease for the past 
five years. The disease ooours also in Jackson Oounty, Georgia. This Is the 
only county, MoClintook says, in which it is known in that state. 

It was not as destructive 
in 1921 as in 1920 although 
it is said to be quite impor- 
tant in Jaokson County. The 
acoompanying map (Fig. 4b) 
shows the prtsent known distri- 
bution of wheat nematode. 




Pig. 46- Distribution of wheat nematode, Tylenohus tritioi . 



Black chaff oaused by Bacterium transluoens var. undulosum Smith, Jones A Reddy 

Black chaff was reported as occurring only in Arkansas, Kansas, Colorado, 
Iowa, Nebraska, South Dakota, and Montana. It did no appreciable damage, accord- 
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ing to collaborators, except in Nebraska, in «hich the reduction in yield is 
estimated as a bare traoe, and in Montana, in *ioh Jennison estimates that the 
yield was reduced by 1.5%. The following comment by Jennison summarizes the 
situation in that state: 

"Very common throughout state and the oauae of 
considerable shrinkage in late-planted fields. First 
significant outbreak sinoe l°/l8. Appears to have been 
confined for most part to dry land spring wheat dis- 
tricts. Rapid spread during warm, moist spring. Hot 
dry weather in late July and August checked it. Found 
on Marquis and durum." 

In Wisconsin the disease was found only in experimental plots of Kanred 
wheat, the seed of whioh had been grown in Kansas. 

Anthraonose caused by Ofttletotriohum oereale Manns 

Anthraenose oocurred in the following states: New York, New Jersey, 
Pennsylvania, Maryland, Virginia, Tennessee, Arkansas, Ohio, Indiana, and 
Illinois. Miss Detmers states that in Ohio infection was generally .present in 
fields in the central and southern parts of the state, particularly in fields 
severely attacked by leaf rust. The estimated reduction in yield for the state 
is 1%. In Illinois, the estimated reduction is .2%, and in the other states 
the disease did no appreciable damage for the state as a whole or it reduced 
the yield by only a bare traoe. Fromrae reports that anthraenose was severe in 
occasional fields in the south central part of Virginia. Apparently, however, 
the disease was unimportant except in Ohio. 

Glume blotch caused by Septorla filumarum Pass. 

Glume blotch of wheat was reported from the following states: New York, 
Pennsylvania, Delaware, Maryland, Virginia, West Virginia, Kentucky, Tennessee, 
North Carolina, Arkansas, Ohio, Indiana, Illinois, V/isoonsin, Iowa, Minnesota, 
and Nebraska. It apparently did not oause serious damage in any one of these 
states. The highest percentage of reduction in yield Was reported from 
Arkansas, where Elliott estimated that the yield had been reduced by 1%. In 
practically all of the other states in vfaich the disease occurred, it is 
reported merely as eeourring, but not as being destructive except in some local- 
ities. However, it was important in certain places and under certain conditions. 
Possibly after more information has been obtained it may be shown to be more 
destructive than it is now supposed to be. 

Fromme reports that the disease sometimes causes local damage in 
Virginia. He states that many plants are severely dwarfed and the heads are 
injured on account of infection of the rachls . The disease was epidemio in 
Pittsylvania County, but was relatively unimportant in other seotions of the 
state. Rosen comments as follows on the situation in Arkansas and calls 
attention also to the destructiveness of the disease in Australia: 

"I am prepared to say that this is a rather serious 
thing with us, standing right next to leaf rust, P upoinia 
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tritioina , in severity of attaok. It seems to rae that this 
is a disease of importance from a national standpoint, 
judging from the outbreaks in this state. Particular 
attention ought to be given in the states adjoining 
Arkansas, for I am under the impression that I saw this 
thing two years ago in' Missouri, although I have no 
specimens and am not oertain of this. 

"I have just reoeived a statement from Dr. W. B. 
Grove of England, in which he tells me that vfcile the 
disease is not serious in England, it is as serious in 
Australia as it is in our state. n 

In Arkansas Teohnioal Bulletin 175, May I92I, Rosen states that the 
oorrect name of the organism is Septoria nodorum Berk. The following names 
would be synonyms: Septoria glumarum Pass., (?) Septoria fusispora Died. , 
Phoraa Henncberfl ii Kuehn., Macrophoma Hennebergil (Kuehn) Berl. and Vogl., and 
(?) Asoochyta graminicola Saoo. in part. Rosen says that wheat in the vioinity 
of Fayetteville has been severely attacked for three suooessive seasons. The 
disease occurs on many varieties. It has been located in Independence County, 
as well as Washington County, which are widely separated; and probably ocours 
in other localities. Acoording to Rosen, the disease has been reported from 
Maryland (Townsend 1898; severe injury), and Ohio (Selby, 1898), and perhaps 
also from Wisconsin (Davis) and Connecticut (Clinton, 1918) . The use of 
early maturing varieties, proper orop rotation and clean seed should be 
successful in controlling the disease.. 

Another publication on this subject which will be interesting is that by 
Weber. (Weber, George P. Studies on Septoria diseases of oereals and certain 
grasses. (Abstract). Phytopath. 12: 44. Jan. 1922.) 

Promme gives the following observations on the peroentage of severely 
infected heads of different varieties at the Chatham sub-station: Red May 95» 
Pulcaster 85, Pulta 70, Red Umber 65, Leap's Prolifio 65, Stoner 25, Pulcaster 
Selection (seed treated by hot water nethod) 25. 

Septoria leaf spot caused by Septoria flrarolnum Deem. 

Leaf spot caused by Septoria firaroinum was reported in 1921 from the 
following states: New York, Delaware, Maryland, Virginia, West Virginia, 
Kentucky, North, Carolina, Arkansas, Ohio, Indiana, Illinois, Wisconsin, 
Minnesota, Missouri, Nebraska, Kansas, Idaho, Oregon, and California. Apparent- 
ly it oaused but little damage in most of them. The greatest reduction in yield 
was .5% in Maryland. In all of the other states it was reported that the 
disease either did no appreciable damage or only a trace. The following comments 
are interesting: ■ ■ 

Virginia : Severe in Pittsylvania County, aocompanylng glume blotoh. 
(Fromme) . 

Kentuok y : Open warm winter and very warm period in March made weather 
conditions favorable, but the percentage in loss was none, or very 
slight. (Valleau). 

9 -ize^vCjOOQle 

Tennessee : (Observations made during April, May, and June in the vicinity 
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of Knoxville, Murfreesboro, Columbia, Nashville, Jackson, and 
Union City. ) Leaf spot had been found early in April very conroon 
in moat of the fielda from Columbia to Union City. In several 
fields near Nashville the leaf spot was present to the extent of 
about 10% of the plants. However, in many fields only traces of 
it oould be found. The damage oaused waa probably slight. 
(Sherbakoff). 

Nebraska : Common in fall of 1920, unoommon in spring of 1921, on winter 
wheat. (Qose). 

Oregon; Apparently oonfined to western Oregon from north to south, in 
region of mild, moist winter conditions. (Bares). 



Regent literature 



Weber, George F. Studies on Septoria diseases of oereals and certain 
grasses. (Abstract). Phytopath. 12: 44. Jan. 1922. 



Ergot oaused by lav jeeps purpurea (Pr.) Tul. 

Ergot of wheat was reported from Virginia, North Carolina, Illinois, 
Wisconsin, Minnesota, North Dakota, and Nebraska. In Virginia the loss was very 
slight, according to Fromme; in Illinois the loss was a traoe only- and in 

Wisconsin the infection was said to be 
general but very light. The disease 
has been increasing in severity in the 
durum wheat regions of Minnesota and 
North Dakota (Pig. 47). Durum varie- 
ties seem to be especially susoeptible* 
In the rust nursery at University 
Farm, St. Paul, Minnesota, some durum 
varieties are severely attacked and 
some of the durum oommon wheat hybrids 
also seem to be very susoeptible. It 
is quite noticeable that during the 
past few years the increase in the 
severity of the disease has become an 
objeot of concern to growers and 
semolina manufacturers. It is said 
that the presence of more than l/lO of 
1% ergot in flour or semolina is dan- 
gerous. In many sample a of durum, from 
the 1921 orop, the percentage of ergot 
bodies is as high as 2% or 3% and in 
some lots of wheat it is as much as 
10$. In faot, in some of the durum- 




Pig. 47- Approximate intensity 
of production of durum wheat- Ergot 
worst in region with * as center. 
Durum wheat area and area of heavy 
ergot infestation praotioally coincide. 



growing regions the flies which spread the oonidia were so numerous as to lead 
the farmers to believe that the insects themselves were doing the damage. 
Bclley writes that ergot was epidemic in the region of North Dakota, northeast 
of Devil's Lake, and that entire fields were praotioally destroyed in that region. 
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While ergot has not been so destruotive in Minnesota durum fields as in those 
of North Dakota, still it has been present in appreciable amounts and in some 
samples of wheat there have been from 2 to $& of ergot bodies. Unless natural 
conditions become unfavorable for the development of the disease it will be- 
come necessary to U53 control measures. 

The following coarment, taken from the New Maoaroni Journal, Minneapolis, 
Minnesota, December 15, 1921, (Vol. Ill, No. 8, p. 20) gives an idea of the 
situation in the durum wheat growing sections of the northwest: 

"Samples submitted to the government officials from 
sections of North Dakota show as high as 10% of ergot after 
threshing. This does not fully represent the amount of 
ergot produced with the orop for ah appreciable percentage 
of the sclerotia, as the small ergot bodies are known, would 
of course be blown out with the foreign materials as part 
of the screenings or the straw. 

"While this disease is not a new detriment to cereal 
culture, having been found in various sections of the grain 
country for msry years, it is just the last few years that 
its effeots have been felt. Investigations show that it is 
not only much mere prevalent than ever before known but also 
that it is more widely distributed. 

"Durun wheats seem to be more subject to this disease 
than the ordinr-ry bread wheats. This opinion is based on 
field observations and a study of samples of durum, which 
show a higher percentage of ergot in the durum varieties." 

Powdery mildew caused by Erysipbe gramjnis DO . 

Powdery mildew was observed in the following states: New York, Penn- 
sylvania, Delaware, Maryland, Virginia, West Virginia, Kentucky, Tennessee, 
Arkansas, Ohio, Wisconsin, Minnesota, Kansas, Washington, Oregon, and California. 
It was reported as present without doing any appreciable damage exoept in New 
York, Pennsylvania, and Virginia. In New York the damage was estimated by Kirby 
to be 1%, while in Pennsylvania, Virginia, and Oregon it was a traoe. Promme 
states that in Virginia the disease was occasionally severe. In Kentucky, 
Valleau found it particularly on young plants and on plants whioh had lodged. 
The following comments give some idea of 'the situation in several states: 

New York : On account of the early warm spring this fungus attacked the 
wheat very severely and caused considerable damage vhioh may have 
reached 1 or 1.$%. (Kirby). 

Pennsylvania : Caused considerable alarm in the spring but dry weather 
checked it and it apparently did little harm. (Thurston and Orton) . 

Delaware : First observed April 8. Associated with considerable 

yellowing in fields but not seriously affecting growth. (Adams). 

Montana: Some damage in irrigated sections where grain lodged. 
Th. E. Morris). 
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Oregon : The only serious damage in oertain spring grain fields in the 
northern Willamette Valley. ■ (Barss). 

Downy mildew caused by Solerospora maorospora Saoo. 

Downy mildew of wheat, which had previously been unknown in the United 
States, was found during the past season in Jackson and Obion Counties, Tennessee, 
and in Fulton County, Kentucky. Herbarium specimens in the University of 
California show that the disease occurred in Kings County, California, in May 
1919. W. H- Weston points out that the disease occurs mostly on low lying, 
poorly drained fields. The present known facts regarding the disease are sum- 
marized by Weston in Department Circular 186. (Weston, William H- The occurrence 
of wheat downy mildew in the United States. U. S. Dept. Agr. Ciro. 186: 1-6. 
June 1921-) 

Leaf spot associated with Penioilliuni ap. 

A report of a leaf spot vfcioh was associated with a species of Penioillium 
was received from Forest Grove, Oregon May 27. On plants two or three inches 
high there were while withered spots on the leaf blades, utoich fell over. Only 
one field was affected. The weather had previously been oool and moist, and 
with the return of bright weather a week later the field recovered. The variety 
was Marquis, and had been seeded late. 



Stem rust oaused by Puooinia graminia Pers. 

The stem rust of rye was relatively unimportant during the past year. The 
only states in which the yield was reduced appreciably, were in Ohio, Michigan, 
and Minnesota. In each of these states the percentage of reduction in yield is 
estimated as 1%. White the rust was present in many other states as indicated 
on the map (Fig. 48) itp was **& important economically. This is very probably 
due to the faot that rye matures so- early as to esoape rust damage. In Michigan, 
according to Coons, there was decided local effect near barberries- Heavy in- 
fection occurred in some fields near rusted bushes. The same observations were 
made in Indiana, Illinois, and Minnesota. 

Rhode Island ; Very common this year in uredo stage. Caused serious 
destruction of leaves. (Browning). 



Michigan : Heavy rusting; loss probably not more than 5%. Epidemios 
near barberry locations in south 
infection in district. (Coons). 



near barberry locations in southwestern Michigan with no general 
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Del. 



Indiana: Locally serious in 
vicinity of barber- 
ries. Noted in north- 
eastern counties. 
(Jackson) . 

Minnesota : First reported 

about June 20 in Free- 
born County. Fairly 
heavy on late rye. In 
some localities the 
yield probably was re- 
duced by as much as 5%- 
(Department of Plant 
Pathology ) . 

Nebraska ; Stem rust was very 
general throughout the 
state on rye, but the 
infection was light. 
(Thiol, A. F. Cereal 
Courier rj: Id. 1. July 
20). 



'"Occurrence, no data 0.5 

on loss Md. t 

-♦Less than in 1^20 1 

Upper figures ■ % reduction due to stem rust 
Lower " « « n leaf ^gt 

Fig- 48' Estimated losses from stem rust (upper figures) and leaf rust 
(lower figures) of rye, 1921. 

Leaf rust caused by Pucolnia disperse. Erike. 

, The leaf rust of rye apparently caused some reduction in yield in several 

states during the past season, although it was relatively unoommon. The distri- 
bution of the disease and the amount of damage done are indicated on the map 
given under stem rust (Fig. 48). The uredinio spores of the leaf rust of rye 
overwinter commonly and readily so that there is almost always sufficient inocu- 
lum to cause fairly general rust attacks, even in the northern rye-growing 
states, such as Michigan, Wisconsin, Minnesota, and the Dakotas. However, the 
rust seldom does any real damage in the principal rye growing states on account 
of the early maturity of the orop. During the past year Clayton estimated that 
the yield was reduced in Ohio by 3%, MoClintook estimated the same for Georgia, 
Kirby estimated 2% in New York, and Fromne, 2% in Virginia. Aside from these 
states, however, the damage was insignificant. 

Recent work conducted by Mains throws new light on the life history of the 
leaf rust parasite. 



"Efforts to obtain an infection of the leaf rust 
on Anchusa indicate that there may be two raoes of the 
rye rust, one of which may parasitize some other 
heteroecious host than Anchusa. An effort to determine 
this host will be made." (Mains, E. B. Cereal Courier (-\r\a](> 
13: 66. April 30, 1921.) 
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The possibility of developing rust resistant varieties of rye is sugges- 
ted by iiains and Leighty (Mains, E. B., and C. E. Leighty. Rye resistant to 
leaf rust Puocinia diBpersa (Abstract). Phytopath. 12: 33. Jan. 1922.) 

Scab caused by Gibberella saublnetii (Mont.) Saco. 

The head blight, or scab, of rye was observed in 1921 in the following 
states: New York, Delaware, Virginia, Indiana, IllinoiB, Wisconsin, and Missouri. 
It apparently did not reduce the yield in any of them. In faot, in New York only 
a single scabbed head was found, and, tfiile small amounts of the disease could be 
found in many places in several of the other states from which reports were 
received, the disease did not reduce the yield to any extent. While scab 
probably is more prevalent on rye than on any one of the other small grains 
except wheat, it apparently seldom does any appreciable damage unless by causing 
seedling blight. The head blight is seldom prevalent enough to be very 
destructive . 



Anthraonose caused by Colletotriohum oereale Manns 

The anthraonose of rye was reported from the following states: New York, 
Delaware, Virginia, Tennessee, South Carolina, Louisiana, Ohio, Maryland, 
Illinois, Wisoonsin, Iowa, Minnesota, and North Dakota (Fig. 49). In most of 
the states the disease was not especially important, however, in some of then 

it did some damage locally. In 
Tennessee, acoording to Sherbakoff, 
Healer, and Essary, the disease did 
considerable damage. In South Carolina, 
Ludwig states that the damage was 
serious locally, particularly in one 
locality in which the heads were 
severely injured. In Ohio, where culm 
infeotion was severe enough to cause 
considerable kernel shriveling, the 
reduction in yield is estimated at be- 
tween .5% and \%. In Indiana there was 
a great deal more of tile disease than 
had ever been reported before. The fol- 
lowing statement made by J. B. Kendrick 
summarizes the observations in Indiana: 

"A farmer, Mr. August H. 
Greiger, reported a serious 
trouble in his fifty-acre field 
of Rosen rye in Porter County. 
He reported a fungus or mould 
•-Occurred, loss not known growing on the roots and the rye 

(a)=See comments in text dying. On examination, I found the 

trouble to be anthraonose, and very 
Pig. 49. Percentage loss from serious. Prom 40-60% of the rye 

rye anthraonose in 1921. was dead ' tte ****** * in « rather 
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uniformly distributed over the fields. The stalks were 
dead at the or own, and there was lots of infection on the 
heads. I examined 50 aores nearby , and found anthraonose 
present, but not as severe as on the farm of Mr. Greiger. 
There was 8-1056 of the rye dead in these fields. The 
reports of the farmers visited were that the rye was gen- 
erally affected by this trouble and it was causing them 
considerable worry for fear it was the same trouble they 
had in wheat in 1919- There is no doubt but that their 
trouble is anthraonose. 

In Illinois also the disease was much more prevalent, according to 
Dungan and Tehon, than in 1920 although the reduction In yield for the entire 
state is estimated at ,^%. In Y/isconsin the disease was present in destructive 
amounts only in Forest County, while in Minnesota and North Dakota it was 
present but apparently did no appreciable damage- It is possible that the 
disease aotually causes greater reduction in yields than is generally supposed. 
It is quite probable that some of the damage is overlooked, although in the 
principal rye-growing states it is quite likely the estimates are fairly aocurate. 
Gardner suggests that in Indiana the reason for the heavy attaok was the exoesaive 
rains during May and the first part of June. 

Powdery mildew caused by Eryslphe jyaainis DC. 

Powdery mildew was observed in the following states: Delaware, Maryland, 
Virginia, Kentucky, Arkansas, Vfisoonsin, and California. It apparently did no 
appreciable damage in any of them exoept in Maryland, in which Temple and Jehle 
estimate that the yield was reduced by about 1%. While the disease occurs on 
rye under exceptional oonditiona in practically all of the rye-growing states, 
it is seldom prevalent enough to attract any particular attention and usually is 
of no economic importance. 

Stem smut caused by Urooystis pooulta (Wallr.) Rab. 

The stem smut of rye was observed in the following states: New York, 
New Hampshire, Virginia, West Virginia, Maryland, Michigan, Wisconsin, Iowa, . 
and Minnesota. The highest percentages of infection recorded are between 2% 
and 3% in Indiana, although undoubtedly individual fields in some of the other 
states contained considerably more smut. The damage from .stem, smut of rye 
quite often is overlooked because it is rather difficult to deteot after the 
plants have begun to ripen. The reduction in yield was 1.5% in Iowa, .5^ in 
Minnesota, and all of the other states reported only a trace. The disease oan 
be controlled rather readily by means of seed treatment and rotation. It is 
known that the spores will live in the soil from harvest time until sowing time 
in the same season. However, by the following year practically all of the spores 
have germinated and the danger of soil infection is thus eliminated. 

Head anut caused by Ustilago sp. 

Ifead smut of rye, the Identity of which is still somewhat in *ubt, was 
found in two states during the past year. In New York the disease was found on 
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volunteer rye in a wheat field near Ithaca, but was not observed eleewbere in 
the state. C. T. Gregory states that smutted heads were received also from 
Kosciusko County, Indiana. 

Ergot caused by Olayiceps purpurea (Pr . ) Tul . 

The distribution and losses caused by rye ergot are indicated on the 
accompanying map, Fig. 50. It will be notioed that the disease dia very little 




OiNot observed 
"-Occurred but loss negligible 
♦-More than 1920 
->Less " " 
Fig. 50. Occurrence of ergot of rye in 1921- 

damage during the past year. The greatest reductions in yield are reported from 
Minnesota and North Dakota, in both of nhich the yield is estimated to have 
been reduced by 1%. In most of the other states the yield was not appreciably 
affeoted. Apparently the disease was more prevalent than in the previous year 
in Wisconsin, Minnesota, the two Dakotaa and Ohio- In the other states it 
apparently was about the same as or even less injurious than in 1920 . Evans 
states that in South Dakota there was a great deal of ergot on Dean rye but only 
a little on Swedish and Advance, the two best varieties in South Dakota. 

Recent literature 



Seymour, E. K. and P. T. MoParland. 
11: 285-289. July 1921. (Hoi 



Loss from rye ergot. Phytopath. 



Take-all oaused by Ophlobolus qarlceti (Berk. & Br.) Saoo. 

The true take-all of rye was reported from New York. Kirby states that 
it occurred in Monroe County only, and on only one plant. 
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Foot and root rots 

Root rot in Indiana 

Special note is made by collaborators of what appear to be three types 
of root rots. Jackson found what appears to be a new type of root rot of rye 
in Indiana. The following quotation is from a letter to Dr. G. R. Iflrman re- 
garding the root rot in Indiana. 

"I made a trip last week in Porter, LaPorte, and 
Starke Counties, and ran across a peouliar root rot of : 
rye in Starke County. The plants were dying in large 
patches shortly after heading out. The plants had some- 
what the appearanoe of those badly affeoted with anthrao- 
nose, but this fungus was not present. The roots, 
however, were rotted off, but without any evidence of 
fruiting bodies which could aocount for the trouble. 
Cultures have been made from these roots and the bases 
of the stalks. A fungus seems to be present, but I oan 
not yet be sure whether we have the causal fungus. In 
fact, it would probably take some investigation to 
determine whether the fungi whioh we have isolated will 
oause a root rot in rye. The disease seems to be 
different from anything I have seen described on rye." 
(II. S. Jackson, June 27). 

Foot and root rot caused by Helminthosporium sativum P. K. * B. 

J. J. Ohristensen reports that a destructive foot and root rot eaused by 
Helminthoaporlum sativum was fairly prevalent and destructive in some localities, 
in Minnesota. The disease causes a stunting of the plants and blasting of the 
heads. This disease was quite destructive in Minnesota in V)13, apparently 
less destructive in 1920, but quite destructive again in 1921. It is estimated 
that the disease was found in at least 90% of the fields of the state. 

White heads 

Stratton reports that in Oklahoma white heads, suoh as is described for 
wheat, also ooours on rye (see wheat - miscellaneous foot rots). 

Miscellaneous diseases 

A disease similar to blaok chaff was found by Evans in South Dakota. He 
writes as follows: 

"I have found one new disease on rye, rather similar 
to blaok chaff on wheat, but the organism has not been 
identified or named as yet. It was only found in one field 
and then doing only a medium amount of damage." 

Bacterial leaf spot . Hungerford found a baoterial leaf spot of^tQ&eSin 
northern Idaho but no oomplete description is yet available. M 
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Covered smut caused by Ustilago hordei (Pers.) K. & S. 

Covered smut of barley la found practically wherever barley ia grown, 
although during the past year it apparently did not do very muoh damage. The 
greatest reduction in yield is reported from Tennessee (d&) ■ In Kentucky, 
according to Valleau, the loss was about 3%; Frorame estimated that the yield 



Pig. 51. Distribution of barley in the United States. (Map prepared 
in the Office of Farm Management.) 

in Virginia was reduoed 2%; and Taubenhaus estimated that the loss in Texas was 
about the same. The loss in Montana was also about 2%, according to Jennison. 
The disease did not oause more than 1% loss in any other state from which 
reports were received and in most of them the loss was only a trace, although 
the percentage of reduction in some individual fields was high. The loss in 
Arkansas was placed at 5% but practically no barley is grown in that state, 
according to Elliott. In Kansas, according to Melohers there was as much as 
507S of smut in some fields, while in Missouri 30% of the heads in some fields 
were affeoted, and in Indiana the highest percentage of smut in any individual 
field was 15 ■ In Coahuila, Mexico, according to Christopher and Stakman, smut 
was very general. The percentage of infeoted hoads in various fields ranged 
from 5 to 20. For distribution and losses see the map, Pig. 5jb, 

The disease is controlled easily by ordinary seed treatment, including 
the modified hot water treatment for loose smut. The results of experiments to 
determine varietal resistance apparently were disappointing. The following 
oomment from the Cereal Courier summarizes the work done at Arlington Farm, 
Virginia in 1°,21 : 

The experiments for testing the behavior of varieties 
of barley toward infection by the covered smut fungus were 
as usual unsuccessful. So far, practically all attempts at 
getting infection by smutting the seed at the time of sowing 
have met with little or no success. Some varieties show a 
slight increase in the percentage of infection when the seed 
is smutted, while others do not. Seed of most varieties 
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when taken from a smutty field produce some infected plants. 

Smutted seed sown October 9 produced more smut than 
smutted seed sown October 30* However, very few varieties 
showed infection in either oase and the percentages were low. 

In the seed treatment plats hot water proved to be very 
effective in controlling both the smuts of barley. Formalde- 
hyde was almost as effective as hot water in controlling the 
loose smut, but less effective against the covered smut. 
This is the reverse of what one might expect. It is more 
effective against covered smut in some varieties than in 
others. (W. H- Tisdale. Cereal Courier 13: 280-284. Deo. 
30.) 

Maokie occments as follows on the conditions in California: 

"Hidden smut of barley is very rare in the state this 
year. In the Salinas Valley and in the coast counties of 
Southern California the attacks were the most severe amounting, 
however, to no more than 5% in the fields attacked." (July 1). 

"Covered smut of barley is apparently affeoted by 
' climatic and soil conditions to a marked extent. The low 
lying river or lake bottom lands usually show -the most barley 
smut. The percentage of attack appears to be greater on wet 
years.. 

"Experiments in California have for three years failed 
in attempt to create heavy smut attacks by artificially 
inoculating barley seed. This has been the experience of 
other investigators. It has therefore been impossible to 
determine the anut resistance of any of the hundreds of barley 
varieties under test. 

"While inspecting the barley being prepared for foreign 
shipments at Port Costa, it was notioed that the majority of 
the lots examined showed considerable smut. It is difficult 
to form an estimate of the losses from the appearance of smut 
in the sacked grain but undoubtedly it is very considerable." 
(August 1). 

Loose smut oaused by Ustllagp nuda (Jens.) K. ft S. 

The loose smut of barley ooourred in practically every state in rfiioh 
barley is grown. It was reported this year from the states which are indicated 
on the mas, Fig. 32. The losses were not particularly serious in most states, 
although the losses were quite heavy in Pennsylvania (4*5%), Virginia ($%)t 
Kentuoky (&%), Tennessee (2%), Oklahoma (3%), Montana (2%), and Arkansas (15%- 
very little barley grown). In most of the other states the yield was reduoed 
by 1% or less, although the percentage of infection in individual fields was 
sometimes fairly high; in Michigan, for instance, from 1 to 10% and in Montana 
as many as 15% of the plants were affeoted, while Evans states that in South 
Dakota 20% of the heads were smutted in some fields. 

Apparently the hot water treatment is little used. In faot, the replies 
to a speoial questionnaire show very clearly that most of the collaborators 
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consider that the loose smut of barley is of minor importance and that it is 
not sufficiently injurious to neoessitate treatment. In a few states, however, 
oentral treating plants have been used. Biddings reports that in West Virginia 
the modified hot water treatment has been used to some extent in the -eastern 
part of the state, but only in small areas and under the supervision of county 
agents and also of some representative from the experiment station. He states 
that in about ^0% of the seed lots, germination was not affeoted while in the 
others the viability waB somewhat reduced. In Virginia, acoording to Fromne, 
the hot water treatment was used on barley during the paBt year, and controlled 
almost entirely b:th thy loose and the covered smuts. The treatment was 
oarried out at central treating plants. The following comment by Taylor, con- 
cerning work conducted at the Arlington Farm, is interesting: 

The fortieth-acre plats of barley treated for smut 
by Dr. q. M. Reed show as conclusive results as last year. 
All varieties in the varietal experiments for the current 
year were treated by the hot water method and a general 
examination of these plats has shown but two smutted 
plants , both covered smut (U . hordei ) . The ten plats 
treated with formalin show occasional plants infected with 
oovered smut. The ten untreated plats have a heavy 
infection of both loose and covered smuts. (Taylor, J. W. 
Cereal Courier 13: 70. May 10, 1921.) 

Bolley suggests that the disease is at least partly amenable to the 
proper kind of formaldehyde treatment, and says that it is much reduced on all 
farms on which proper seed treatment is practiced persistently. 
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Stem rust caused by Puccini a fframini g Pers. 

Stem rust did not injure barley appreciably in most states during the 
past year. This probably is due to the fact that the host matures so early as 
to escape severe rust infection. However, the local loss was in some cases 
considerable. Kirtay reports that infeotion was considerably heavier in New 
York on barley than on wheat, probably on account of the fact that the P uccini a 
grand nl 3 seoalia strain of rust is more commonly distributed from the barberry. 
This probably is due to the prevalence of Agropyron rep ens , whioh is suscepti- 
ble to the seoalia strain but not to the tritioi form. Tehon and Dungan state 
that in Illinois the stem rust of barley was present, especially near barberry 
plantings. Vaugban reports that the stem rust of barley was more prevalent in 
Visoonsin than usual and, while there was no rust on early plantings, the 
later plantings were rusted, although the loss was only a traoe. In Minnesota 
also the infection was heavier than usual, and the yield probably was reduced 
by about 3$, although it was difficult to differentiate between heat injury and 
rust. In Iowa the reduction in yield is estimated at f%, by Melhus, *o 
says that there was very much less rust than during 1920. Bolley comments as 
follows on the occurrence of rust in North Dakota: 

"Stem rust of barley was not a factor of great 
importance to reduce the crop this year. Far more 
damage was done by the heat and drought which shortened 
the life of the crop and perhaps held the rust in control." 

Thiel suggests that there undoubtedly was a reduction in yield in Nebraska 
on account of the heavy general infection. Aocording to' Haokie, the stem rust 
usually is not very injurious in California but it was more prevalent in 1921 
than in previous years. He states that some entire fields were ruined. The 
only states from vkich percentages of the reduction in yield are available are 
Vermont (l%) , Michigan (l%) , Misoonsin (1$), IoV;a (j%) , Minnesota (3?°) i and 
South Dakota (2%). See nap, Jig. 53, for distribution and losses. 



Stripe rust caused by Puccinia g lumarum Eriks. & Henn. 

Report cards were received from Montana, Colorado, Idaho, Washington, and 
Oregon, but in no one of these states was the yellow stripe rust reported on 
barley during the past season. 

Leaf rust oaused by Puccinia simplex (Koern.) Eriks. A Henn. 

The known distribution of Puscinia simplex in the United States is indi- 
cated on the acoompanying map, Fig. 53. The rust was observed during the past 
season in Vermont, New York, Texas, Illinois, Iowa, South Dakota, Nebraska, 
Kansas, Montana, Colorado, Oregon, and California. It apparently did no real 
damage in any of these states. Maokie reports that it was present in Cali- 
fornia, particularly in the Sacramento Valley, and in the coastal regions where 
it appeared during May but that it seemed unimportant. It seldom has been 
severe enough to attract much attention except in California. A small amount 
was found in May in the state of Coahuila, Mexico by Stakman and Christopher. 
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Pig. 53. Occurrence of stem rust ( Puccinia firaminis ) and leaf rust 
( puccinia simplex ) of barley during 1921. 



Net blotch caused by Helminthospo rlum teres Saoc . 

He Imintho spo r ium teres was observed in eleven states: New York, Illinois, 
Michigan, tfisoonsin, Minnesota, North Dakota, South Dakota, Montana, Colorado, 
Oregon, and California. Melhus estimated that the* net blotch reduced the yield 
in Iowa by 5%. Evans reports that he had seen a dozen fields in South Dakota in 
which this disease had completely ruined the crop, and he estimates the redac- 
tion in yield for the state at 3%- The maximum percentage of the disease which 
he found in any one field was 100. The disease also was destructive in certain 
localities in Oklahoma as is indicated by the following memorandum from Dr. 
H. B. Humphrey to Dr. 0. R. Iymon: 

(Referring to speoimens from Robert Stratton, station 
plot.) 

"Specimen No. 7 consists of barley plants affected 
with net blotch. These speoimens represent an unusually 
serious attack and if they are representative of the 
condition of the barley field from which they were token, 
my reoommendation would be to plow the vhole thing under, 
in order to avoid the possible further spread of spores 
from such diseased material. Helainthosporiu m teres , 
as you know, has its perfect stage in a species of 
Pleospora." 

Net blotch evidently was unimportant in the other states from which it 
was reported; only in Iowa, South Dakota, and in some localities in Oklahoma 
was it really destructive. 
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Stripe caused by Helmintho spor ium flramineum Rati. 

Barley stripe occurred in the following states: New York, South Carolina, 
Maryland, Illinois, Wisconsin, Iowa, Minnesota, North Dakota, South Dakota, 
Nebraska, Colorado, Arizona, Idaho, Oregon, and California. It reduced the 
yield by $% in Iowa and Utah; '$% in Arkansas; 2% in Minnesota and in South 
Dakota; but in all of the other states the losses were less than 1%. In South 
Dakota the highest percentage of diseased plants observed in any field was 30» 
while in Minnesota in one field 25% of the plants were affected, and in Indiana 
the maximum found in any one field was 5%. In Wisconsin, according to Vaughan, 
the disease was not important enough to warrant a campaign for seed treatment. 
Bolley observed that the disease has never been destructive in North Dakota and 
that it was seen only a few time* in 1921. He states, however, that it oould 
become quite destructive if barley oulture were intensive or continuous. The 
following reference to an artiole by H. C. Miller and E. Molz may be of interest. 

H. C. Miller and E. Molz. Ueber die Streifenkrnn'cheit der Oerste und 
ihre Bekampfung auf Grund neuer Versuche. Deutsche Londw. Presse 
48: 419. July 16, 1921. 

Spot blotoh caused by Helmintho spor ium sativum P. K. & B. 

Spot blotch was observed in New York (trace), Louisiana (trace), Michigan 
(oommon), Wisconsin (very slight), Iowa (trace), Minnesota (damage considerable, 
but estimate of percentage reduction almost impossible without more accurate 
survey), North Dakota (unimportant), Nebraska (moderate infection), Arizona 
(trace), Oregon (rare - no lass), and California (minor importance). Vaughan 
observes that in Wisconsin the disease was less prevalent than last year or than 
in on average year. He states that the injury is caused not only by the spotting 
of the leaves but also by seedling blight. In Minnesota also the disease is 
widespread both on the leaves and on other parts cf the plant. The greatest 
damage is done by the attacks on roots, culms, leaves, and heads. The leaf 
spotting is only of minor importance compared with the effeot of the root and 
foot rot and head blight. It is quite likely that the losses oaused by this 
disease have been underestimated. The writer has seen many fields throughout 
the barley- growing regions of the central part of the United States in which 
serious damage was done by the disease. It was observed at the Minnesota Exper- 
iment Station by Hayes and others that sorte varieties of barley could not be 
grown profitably on a commercial scale on account of their susceptibility to 
Helmintho spo ri urn sativum . The rough-awned Manchuria barley is quite resistant 
to the disease, whereas, the smooth-awned Lion is extremely susceptible. Crosses 
have been made between the Manchuria and the Lion and some of the segregates 
combined the resistance of the Manchuria with the smooth-awned charaoter of the 
Lion. There are great differences in the susceptibility of different varieties 
to the disease. A few of them are so susceptible that they do not head when 
the disease is epidemic. Some were observed in field plots at the Minnesota 
Station during this past summer on which syTnptoms resembled almost exactly those 
of the rosette (so-called take-all) of wheat in Illinois. While the spot blotch 
itself may be of rather minor importanoe it is the opinion of the writer that 
Helmintho spo rium sativum , on account of the fact that it causes a very destruc- 
tive seedling blight as well as lesions of other parts of the plants of wheat, 
barley, and rye and many grasses, may be a very virulent and dangerous parasite. 
Control probably will be accomplished by the production of resistant varieties. 
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(Hayes, H. K. and E. C. Stakman. Resistance of barley to Helminthosporlmn 
sativum . Phytopath. 11: 405-4II. Oct. 19a. (Feb. 1922)7) 

Soald caused by Rhynohosporium seoalis (Heins.) Davis 

Barley soald was reported only from Idaho, Washington, Oregon, and 
California. It apparently did not do much damage exoept in California, where 
the disease caused a reduction in yield of 10%, according to Maokie. Maokie 
states further that the disease injured all early-sown barley which he saw in 
field varieties in the Saoramento Valley, but the late sown varieties were less 
affeoted- Maokie mentions that Tennessee Winter barley, which is resistant to 
scald, is also able to survive excessive quantities of water in oontrast to the 
common, or Coast barley which is severely injured under the same conditions. 
Heald and Dana state that in Washington blue barley was severely affected while 
adjacent plots of Tapp winter were not injured. Barss says that only winter 
varieties were found to be diseased in Oregon. Hungerford made observations on 
College Farm in Idaho, and found that the varieties were affected as follows: 
Wisconsin 57.9 to &>%, Tennessee Winter 15%, Michigan Winter 15%, and White 
Winter 15%. The yield of the Wisconsin variety was materially reduoed, accord- 
ing to Hungerford. 

Root rot caused by rosarium sp 

According to Maokie a speoies of Fusarium has been causing a destructive 
root rot of barley In California. The following exoerpt is from a letter from 
him to 0. R. Lyman: 

"In nearly all the wheat and barley fields visited 
this year south of Davis, I found a Fusarium root rot 
causing more or less damage. In some instances the 
damage has been estimated at 20% of the orop. The damage 
usually is about 5% or less. The presence of the disease 
in the field is found to be indicated by the weakening of 
the culms, the death or early maturity of the plants and 
shrivelling of the kernels. The charaoteristio pink oolor 
on the roots and up some distance on the culms was found 
in nearly all Instances. Inspection of samples under the 
microscope developed true Fusarium conidia. My identifi- 
cation was confirmed by Prof. E. H. Smith." 

A seedling blight of barley caused by Fusarium culmorum . variety leteius , 
was described in an abstraot by Jessie P. Rose, (Hose, Jessie P. A seedling 
blight oaused by Fusarium culmorum var. let eius Shear, (Abstraot). Phytopath. 
12: 28. Jan. 1922. 

Miscellaneous diseases 

Anthraonose caused by C oll etotr ichum cereale Manns. Taubenhaus reported 
that there was a trace of this disease in Texas. 
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Powdery mildew caused by Erysiphe graralnis DC. - reported to be very 
prevalent in New York where, on aocount of Oie early warm spring, the damage 
reached 1*5%, according to Kirby; and was reported once in Oregon, in a moist 
draw in a field at Itoro . 

I<eaf spot caused by Septoria passerinli Saco . This has been reported 
from Wisconsin. (VTeber, George P. Studies on Septoria diseases of cereals and 
oertain grasses. (Abstract). Phytopath. 12: 44. Jan. 1922.) 

Ergot caused by Cl a vi ceps purpurea (Pr.) Tul. "Ergot of barley was found 
in Wisconsin, Iowa, Minnesota, North Dakota, ard Montana. While it was present 
in several fields in some of these states, it was not found in amounts sufficient 
to be of economic importance. 

Scab, caused by Gibbereila saubinetli (Mont.) Saoc, was observed in 
Illinois, Wisconsin, Iowa, and Minnesota. In Minnesota the disease was fairly 
widespread, but did not cause any appreciable damage. The head blight is fairly 
common on barley, but it very seldom reduces the yield. 




Fig. 54. Distribution of oats in the United States, 
the Office of Farm Management.) ■ . 



(Map prepared in 



Smuts caused by Uatilae o avenae (Pers.) Jens. & U. levis 

. (K. & S.) Mag. 



It is quite evident that the two- smuts of oats, which are not separated 
in the survey, still do a great deal of damage in spite of extension campaigns 
for seed treatment. The map. Fig. 55» shows the distribution and percentage 
of reduction in yield due to oat smuts. The greatest losses apparently occurred 
in Texas and Arkansas. In both of these states it is estimated that the yield 
was reduced by 10$ or more on aocount of smut. In Kentucky the yield, according 
to Valleau, was reduced by 8%. According to Ludwig, 7% is estimated as the 
reduction in yield for South Oarolina; 6% in Oklahoma according to Stratton; and 
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Fig. 55- Percentage reduction in yield caused by smuts of oats. 

4? in Montana, according to Jennison. The highest percentages of smut found in 
individual fields are as follows: In Washington 40%, Indiana 35%, Kansas and 
Arkansas 30%; Vermont 20%, Maryland 20%, Conneotiout, Kentuoky, and South Dakota 
V)%. It is noteworthy that collaborators volunteer the information that in 
some Btates where the sraut is very prevalent seed treatment is rarely ever 
practiced. For instance, both Valleau and Elliott comment on the fact that seed 
treatment is rather rate in their respective states. The peroentagc of snut in 
Kentucky was 8, while Elliott and Rosen state that it was 10% in Arkansas. 
Collaborators report that seed treatment is practioed oommonly in New York, 
North Carolina, Ohio, Michigan, and Oregon. Bares says that seed treatment is so 
generally used in Oregon that smut is not commonly troublesome. Apparently soil 
conditions determine to a oertain extent the amount of smut which develops in a 
crop. The relation of temperature, soil moisture and oxygen to the germination 
of the spores of Uctilago ayenae and U. levia are given by Edith Seymour Jones 
in a brief summary, publieht-d in abstract form. (Abstract). Phytopath. 12: 
45. Jon. 1922. 

The results of experiments with ohlorophol, a new disinfectant, are 
summarised by Tisdale as follows (Cereal Courier 13: 280-284. Deo. 3°) : 

"Ohlorophol, a new disinfectant whioh **e tested 
on smutted seed of A. nud a for controlling both oat smuts, 
gave almost perfect oontrol with very little or no seed 
injury.* 

Other work on seed treatment is reported by Lambert and Bailey (2), and 
by Howitt and Stone (1); and L. J. Stadler writes in the Cereal Courier as 
follows : 
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Tho results of our preliminary tests of the effects 
of various formaldehyde treatments for oat smut are 
reported below. The objeot of this test was to obtain 
preliminary information on the effect of the various 
formaldehyde treatments now reoommended by different 
stations on the yield of oats, aside from their effect in 
controlling smut. The treatments were therefore applied 
to Burt oats, which are oommonly freo from smut under our 
conditions. No smut was found in tills plat either in the 
treated or the untreated rows. Five treatments were used 
in comparison with an untreated check, and the six lots 
of seed were each sown in single rod rows replicated twenty 
times. The order of treatments was the same in each series. 
The yiolds wore as follows: 

Method Yield, bu. per aore 

Illinois (111. Ciro. 240) 5O.3 * O.98 
Old treatment, oats covered 14 

hrs. (Farmers' Bui. 939) 54.8 ± 1.00 

No treatment 48.3 t 1.09 

Old treatment, oats covered 5 hrs. 54-1 t 1-00 

"Iowa" treatment (Iowa Giro. 45.) 52.9 £ O.97 
Atomiser method (Phytopathology 

7: 381-383.) 53-9 ♦ 1.31 

None of the treatments notiooably affected the germi- 
nation of the seed as determined either in germination tests 
or from the stands in the field. Apparently significant 
increases in yield were caused by most of the treatments, 
though of course several more trials must be made before any 
definite conclusions oan be drawn. (Stadler, L- J. (Columbia) 
Cereal Courier 13: 288. Deo. 15.) 

Fromme made some observations on varietal resistance, and the results 
summarized as follows: 

General and about the same as usual in severity. 
Winter varieties, all seed untreated showed following 
pcrocntagos in Experiment Station plots: Virginia Grey, 
15%, Fulghum 5#, Banoroft $%, Appier 3$, and Red Bust 
Proof, 0." 
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Stem rust caused by Puccinia gramlnis Pers. 

Stem rust evidently was not as generally distributed as crown rust, as 
will be seen by the accompanying map (Fig.. 56). Neither did the stem rust 
cause such great reductions in yield. However, it was quite generally present 
in the more northern oat-browing states. In the extreme South the stem rust 
seems to be much less important than the crown rust, while in the northern 
states, stem rust did the greatest damage. In Michigan and South Dakota, for 
instance, stem rust is reported to have redjiced" the orop by 10%, while in 
Minnesota the loss was about 5%. (See map, "Fig. 56, for losses.) 

Stem rust was found by Butler and Christopher on E h sl ar i s carol iniana 
and Lem nodia arkansana in Texas and Oklahoma. Apparently both of the oat rusts 
are quite generally distributed on these hosts in the South. 

A rather remarkable fact in connection with the distribution of these 
two rusts is brought out by Edgerton who states that he never has seen stem 
rust in Iouisiana, although crown rust sometimes makes it impossible to grow 
oats successfully in that state. No explanation can be offered for this 
except that from the results of studies so far made in the rust epidemiology 
work, it seems that the iiredinio spores of orown rust are capable of over- 
wintering more easily than are thoae of stem rust. Differences in varietal 
susceptibility possibly may aocount for the distribution of the two rusts. 
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Fig. 56. Losses from stem rust of oats. 
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,It scarcely seems that temperature relations are the determining factor, since 
atem rust is sometimes fairly heavy in Texas. 

Ir. the northern states VJhite Russian oats are very resistant. The 
ordinary spreading panicle oats very frequently are heavily rusted while adja- 
cent fields of Shite Russian are practically free from rust. An important 
study of the inheritance of resistance in crosses between resistant White 
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Russian and susceptible spreading paniole oats reoontly has been made by darter 
and a preliminary note has been published (2). The results of varietal tests 
also are given by Durrell and Parker (1). 

Literature oited 

1. Durrell, L. W. and J. H. Parker. Comparative resistance of varieties 

of oats to orown and stem rust. Iowa Agr. Exp. Sta. Res. Bui. o2: 
27-56d. Illus. oot. 1920 (Oct. 1921). 

2. Oarbor, R. J. A preliminary note on the inheritance of rust 
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Orown rust oaused by : 



1 Cda. 



Crown rust, caused by puooinia corona ta , ooourred praotically wherever 
oats are grown. It was by far the most injurious, however, in the southern 
states. Ileal reports that in Mississippi the orop was reduced by at least /pt, 
while Edgerton states that in Louisiana the reduotion was 20*, and Tauhenhaus 
gives the same estimate for Texas. Elliott estimates a 10* reduotion in yield 
in Arkansas. In the other states the losses were considerably less. (See 
map, Fig. 57.) 
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Apparently the urediniospores of the rust overwintered in the South this 
year. Crown rust was fairly abundant at Brownsville, Texas, in January, and had 
appeared at Dallas, Texas on April 9. By the middle of May there was a heavy 
epidemic on oats in the general region of Dallas. In Texas and Oklahoma rust 
was found to be fairly prevalent by Butler and Christopher on phalaris carolin - 
* a na and Lcmnodia arkansana ■ These grasses, as well as several others may 

Tgle 
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enable the uredinial stage of the rust to overwinter. The rust attacked the 
oats early in the South. Edgerton states that in Louisiana crown rust some- 
times injured plants so severely that they did not head. He also observes that 
much seed was brought in from Texas, all of which was severely injured. Home 
grown seed was not so severely injured. Taubenhaus states that the Texas 
Red Rust Proof was decidedly susceptible this year, possibly due to the wet 
season. Melchers comments that for the first lime since 1913 there was a ten- 
dency for 1hc production of a real epidemic of crown rust in Kansas. The 
estimated reduction in yield is Indicated on the map, Pig-57 • 

It is interesting to note that several collaborators comment on the 
effect of buckthorn on the severity of rust. Browning states that in Rhode 
Island buokthorn is very common and abundant and aecial cups were noted 
early in the spring. Coons states that rust was very common and destructive 
in Michigan and that the native Rhamnus alnifolia was found to be rusted. 
Vaughan oomments as follows: "In the vioinity of Rhamnua hedges in Dane and 
Rook Counties (Y/isoonsin) oats were almost a complete failure." In south- 
eastern Minnesota the effect of Rhamnus on the destructivene S3 of crown rust 
also has been noted. The wild Rhamn us alnifolia which is common in swamps 
often is heavily rusted, but apparently much of the rust on this host transfers 
to Calamagrostis canadensis but not to oats . 

During the year several important publications have appeared. Hoerner 
has shown that the orown rust from oats can infeot one or more spocies of the 
following genera of grasses: Agropyron, Alopacurus, Anthoxanthum, Arrhenatherum, 
Avena, Bromus, Daotylis, Elymug, Festuca, Holous, Hordeum, Hystrix, Lolium, and 
phleum, and Durrell and Parker have summarised the results of varietal tests. 
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Halo-blight caused by Bacterium ooronafacjens Elliott 
(• Pseudomonas avena e Manns) 

Halo-blight was observed in thirteen states during the past year (see map. 
Kg- 58)- It was fairly generally distributed throughout the country, except in 
the New England states and in the extreme South. It was recorded from Delaware, 
Kentucky, North Carolina, Arkansas, Ohio, Wisconsin, Minnesota, South Dakota, 
Iowa, Nebraska, Montana, Colorado, Idaho, and California. Apparently the halo- 
blight was quite prevalent but relatively unimportant. It was reported as having 
been very prevalent in Kentucky, North Carolina, Arkansas, Minnesota, South 
Dakota, and Montana. In Minnesota as many as 95^ °f *h* plants in individual 
fields were affected. In Montana apparently the disease was prevalent enougtL 
to cause some concern in the early Sumner. However, according to Jennison, it 
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was checked by hot weather and caused a roduotion in yield of only 1$. Various 
other collaborators comment on the faot that the disease was quite prevalent 
early in the season but that its spread was checked by the advent of hot, dry 
weather. Except Montana, where the yield was reported to be reduced by 1%, 
the damage was apparently negligible. 

Blast (sterility) cause not determined 

Oat blast was widely distributed through the country, as is shown on 
the accompanying map, Pig. 58, on which the occurrence of halo-blight also is 
recorded. The blast was most prevalont and did the greatest damage in 
Arkansas, Illinois, Kansas, and California. In Kansas as many as 80% of the 
heads were affected in ono field. In most of the other states besides those 
already mentioned the disease occurred, but apparently did not do very muoh 
damage. Some obsrrvationa are made by collaborators on tho effeot of weather 
on development of blast. Heald and Dana state that, aooording to Frank, there 
is muoh blast in western Washington each year, due to nutritional or climatic 
causes. Bolley suggests that it is associated with intensely hot weather just 
at the period when the flowers are being pollinated in the sheath, and 
Vaughan states that in Y/isoonsin the occurrence of blast is correlated with 
the emergence of the head from the boot in rainy weather. Apparently anything 
which interferes with pollination or fertilization is likely to cause blast. 



Anthraonose oaused by Colletotrichum cereale Manns 

The anthraonose of oats was reported only from Worth Carolina, Ohio, and 
Minnesota. The disease did practically no damage in any one of these states. 
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Poster Btates that the disease was unimportant in North Carolina, and the same 
was true in Minnesota. In Ohio the disease was said to be of only slight 
importance. 

Scab caused by Gibberella saubinetii (Mont.) Saoc. 

It is quite evident that scab oocurs only rarely on oats. It was repor- 
ted only from Illinois, Iowa, Minnesota, Missouri, and North Dakota. Tehon and 
Dungan state that it was slightly more prevalent than usual in Illinois. In 
Minnesota there was a traoe. Hopkins states that in Missouri there were several 
fields in whioh 5°% °f the plants had one or more infected spikalets. Frear 
writes, in a letter to the Plant Disease Survey that, in the inspection of 
fields in the pure seed work in Missouri, it was necessary to reject many fields 
on acoount of the prevalence of scab. Bolley and V-'eniger state that in North 
Dakota seedling blight was reported twice. They do not state whether the head 
blight occurred. It is quite likely that the scab head-blight occurs fairly 
commonly, although only in relatively small amounts. No detailed information 
was furnished regarding the seedling blight caused by the soab organism. 

Miscellaneous diseases 

Leaf spot caused by Septoria avenae Frank (see Weber, George F. Studies 
on Septoria diseases of cereals and oertain grasses. (Abstract). Phytopath. 
12: 44. Jan. 1922.) 

Leaf mold oaused by Cladosporium sp. - reported from Washington by Heald, 
Dana, and Frank. 

Powdery mildew caused by Erysiphe graminis DC. - reported from Washington 
by Heald, Dana, and Frank; and from Coos County, Oregon by Barss. 

Red left f , probably due to cold and drought, reported by Frorane as being 
general in a field in Brunswick County, Virginia. Aocording to Barss, it was 
more or less general in western Oregon, where it was apparently associated with 
soil and weather conditions. 

Root rot , cause not determined, reported from Ohio as follows: 

This apparently is a new disease of oats that has 
been brought to our attention for the first time tiiis 
year. The field characteristics are a stunting and yellow- 
ing of the plants. It appears in irregular spots in the 
fields, when diseased plants are pulled up the root system 
is found to be very scanty, with a few remaining roots In 
a muoh decayed condition. The trouble was reported by Mr. 
Cave, the Fulton County Agent. Growers having this disease 
state that the same spots appear in the fields eaoh year 
that oats are planted. Other crops such as oorn, wheat, and 
clover, are not affeoted. (Clayton). 

Frost and drought injury iB reported from Washington and Missouri; proba- 
bly also oocurs in a number of other states. The intensely hot weather and 
accompanying drought in many regions undoubtedly was responsible for reducing 
the yield materially. Selby states that this was the most important faotor for 
reducing the yield in Ohio. 
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Pig. 59. Distribution of corn crop in the United States. (Map prepared _ 
in the Office of Farm Management.) 

Smut caused by Ustllago aeae (Beck.) Ung. 

Corn anut in general was much more prevalent in 1921 than it has been for 
some years past. This is not true for all of the states, nor does it seem to be 
true for any particular region, but many collaborators oomment on the fact that 
an unusually large amount of smut developed. In Rhode Island only a few speci- 
mens were obtained, all of vtolch were on Golden Bantam. Clinton reports that 
in Connecticut there was about the usual amount, and that in Dr. Jones' breeding 
plots certain strains were quite resistant and others susoeptible, and that 
theBe characters seemed to be inherited. Bolley calls attention to the fact that 
the smut was quite common in certain fields in North Dakota, in a region which 
is rather new to corn, and suggests that either the spores must be carried long 
distances by the wind or the crop is infeoted by the use of diseased seed. Wind 
distribution probably easily could account for the appearance of the disease in 
new regions since large numbers of smut spores were caught at elevations of 
several thousand feet in the air, ani since they are known to retain their via- 
bility for a long time. The greatest reduction in yield due to smut was 
reported from North Carolina where it was estimated as 20%. Evans estimates the 
reduotlon in yield in corn for South Dakota due to snut as 15$ and oomments as 
follows: 

"Corn smut very bad- Never saw it worse. Many 
farmers deolare it has ruined orops. No field free. 
Evidently excellent weather conditions when air oonidia 
were distributed. ■ 

Learn states that in Colorado corn smut is becoming more prevalent each 
year and that in Lincoln and other counties the county agents report that it is 
very destructive. In Minnesota the smut unquestionably was much more prevalent 
and destructive than it has been for many years, although it is doubtful whether 
the yield was reduced by more than 2 or 3%. Many farmers and county agents 
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Fig. 60. Occurrence of and percentage losses from smut (upper figures) 
ust (lower figures) of corn, 1921. 



commented on the fact that in many fields as high as 75'' of the plants were 
affeoted. The smut was so prevalent that fields appeared to "be spotted with 
black when viewed from a railroad car window. (For losses and distribution 
see Fig. 60. ) 

There are differences in varietal susceptibility; even some farmers 
reported that they had observed differences. Cooperative experiments between 
the plant breeding and plant pathology departments at the University of 
Minnesota have been carried on for several years and it has been definitely 
established in corroboration of Jones* results at Connecticut, that there are 
differences in varietal susceptibility, and it seems that it will be quite 
possible to produce smut resistant varieties. 

Just why the smut was so much more prevalent in many states this year 
than for several years past, cannot be explained easily. It would seem that 
in many localities the weather conditions were unfavorable for the development 
of the disease. However, this can scarcely have been true, sinoe the fact of 
the unusual prevalenoe of the disease is unquestioned. 



Rust caused by puqcinia sorghj Schw. 

The rust of corn was very generally distributed. It was reported from 
most of the states in which corn is grown - from Rhode Island to California, 
and from Minnesota to Louisiana. It probably was almost universally present, 
although in the aggregate it causes very little injury. Browning states that 
in Rhode Island there was much less rust than there was last year but that 
there was a rather high percentage oil Evergreen Bantam. Other varieties, ac- 
cording to Browning, were almost free from the disease. Neal states that in 
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Mississippi the disease was important locally, being rather severe in Adams 
County. He estimates that the yield for the state was reduced by 2%. Edgerton 
calls attention also to the seriousness of the disease in Louisiana. It was 
universally prevalent in the state, according to Edgerton, and oaused death 
of leaves and sterility. Edgerton estimated that the reduction in yield for 
the state was about 1%. In Texas the rust apparently also did scare damage. 
Taubenhaus estimates that the loss probably was 1%. In all of the other states, 
however, only a trace is reported, although many collaborators oonroent on the 
fact that the disease was unusually prevalent during the past season. 

Root, stalk & ear rota caused by various organisms 

Corn root, stalk and ear rots were quite prevalent and destructive 
during the past year. The accompanying map (Pig. bl) shows the distribution 
and the estimated reduction in yield, Pronme states that in Virginia the 



Fig. bl. Ocourreme of and percentage loss from corn root, stalk ar.d ear 
rots caused principally by Fusarium spp . Shaded area indicates region in which 
the disease is r.ost important. 

symptoms were not so evident as in previous years, but that the disease was 
present to some extent in all fields and that it was particularly prevalent in 
the Shenandoah Valley. Valleau comments that in Kentucky the disease is co- 
extensive with the crop, but that it is extremely difficult to estimate the 
losses from this type of disease. He states that the injury was serious where 
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there was insufficient moisture and food for the best growth of the oorn plants, 
and that these diseases probably are of alight importance when the oorn planta 
are growing under most favorable conditions. Holbert comments as follows on the 
Bituation in Illinois: 

Mr. S. D. Fessenden of the Bureau of Crop Estimates 
in speaking of Illinois corn conditions among other things, 
says "Barren stalks are found unusually common, and badly 
filled ears are' making great inroads into the individual 
estimates of farmers on their own crops." The organism 
connected with this type of trouble has been isolated in 
great abundanoe this year and is probably responsible to 
an appreciable extent for the numerous barren stalks and 
stalks producing nubbin ears. Harvest data taken on 174° 
stalks inoculated with this organism show approximately 
25% reduction in the total field weights. The data also 
show that oertain varieties of dent and sweet corn are 
much more susceptible to this malady than others. 
(J. R. Holbert. Cereal Courier 13: 241. Oot. 20, 1°21.) 

In Minnesota the root rot was fairly common in the southern part of the 
state, but apparently it did but little damage. It was observed that the 
disease was most destructive on poorer soils, and that when the corn was growing 
under favorable conditions root rots seemed to be of very slight importance. The 
disease was found in Idaho although, according to Hungerford, only one or two 
oases were reported and apparently it is of little importance. 

Etiology of root rots 

The etiology of the oorn root rots is extremely important. Apparently 
Gibberella saub inetii and Fusarium monlliforme are most commonly associated 
with the disease. Edgerton states that in Louisiana Fusarium mo nili forme is 
very common but that he has been unable to form any conclusion as to the damage 
it does to the crop. Holbert also states that F. moniliforme , oocurs oommonly 
in Illinois, particularly following the ravages of the corn ear worm. He says 
that selections of Raid's Yellow Dent oorn show wide variations in susceptibility 
to ear rot. The following summary on the etiology of these diseases was pre- 
pared by Dr. 0. N. Hoffer: 

"The greater number of ear rots and root rots of 
corn are oaused by the same organisms, but it is 
necessary to disouss them separately because the con- 
tributing faotors which determine the extent of the 
damage that results to the ears and roots varies 
according to the parts of the plant affected . 

"Ear rots are dependent upon definite moisture and 
temperature relations, while the root rots seem to be 
most closely correlated with the quantities of oertain 
nutrients and deleterious substanoes which are absorbed 
from the soil solution. 

"(A) Root rots : The causes of rots of the roots 
of oorn plants must be considered in th&ir relation to 
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the normal functioning of the root system and the growth 
of the oorn plant. The life of the roots is dependent 
upon the ability of the green parts of the plant and the 
translocation tissues to maintain an adequate number of 
them in a healthy condition for proper functioning. 
Every com plant which has reached maturity has some roots 
whioh are rotted. The difference between a healthy and 
a diseased plant in so far as the extent of root rotting 
is conoerned is one of degree only. A plant is regarded 
as being healthy so long as the root rota do not inter- 
fere with the produotion of well matured ears on 
apparently normal stalks of an adapted strain of oorn. 

"Resistance to root rots is a function of the 
genetioal composition* of the plant and of the relative 
availability of deleterious substances which may be 
present in the soil solution, or which may beoome avail- 
able in the immediate environment of the roots at some 
time during the life of the plant. Other soil conditions 
associated with deficiencies of any of the essential 
nutrients may also influenoe the growth of the corn 
plant and predispose it so that the roots may become 
severely rotted if the pathogenes are present in the 
soil, and proper temperature and moisture relations 
prevail . 

"Aluminum and ferrous-iron salts are probably the 
most important deleterious agents which beoome avail- 
able in the soil solution to affect the growth of the 
corn plant. In many soils aluminum compounds are 
available in sub-toxic quantities and the rate of their 
accumulation and consequent effect upon the living oells 
in the leaf and stalk tissues of the plants seem to 
determine the degree of susceptibility of the plants to 
serious rotting of the roots. The genetioal composition 
of the plants as refleoted in their varying physiological 
seleotive absorption capacities for aluminum compounds 
seems to be correlated with their relative susceptibilities 
to root rot when sub-toxic quantities of available 
aluminum are present in the soil solution, when, however, 
the quantities of available aluminum reach toxic propor- 
tions in the soil solution, all plants, irrespective of 
genetioal composition, respond to this toxicity and the 
roots beoome thoroughly rotted. The acidity of the soil 
solution and the lack of available phosphates or frequently, 
potash, seem to be related to this soil influenoe upon 
the plants. 



•In using the term genetioal composition it is understood 
that the commercial varieties of oorn represent combina- 
tions of strains whioh oan be isolated by inbreeding. In- 
bred strains have been produoed which show all gradations 
of susceptibility to root rots. 
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"The organisms which have been isolated from rotted 
roots on both "diseased" and "healthy" plants are most 
commonly Fusarium moniliforme , Diplodia ze.ae , Ojbberella 
saubinetii , and Penicillium sp- The severity of the root 
rots caused by these organisms is dependent upon the rela- 
tive susceptibility of the corn plant at any stage of its 
development, either as a seedling, a ycung plant, or a 
plant which has reached the post-pollination stage. 

"(B) Ear rots : The development of the rots of the 
ears is determined primarily by the climatio ooraplex 
affecting the ears and also by the condition of the stalk 
during the latter part of the season. If the stalks 
are affected by abundant root rot, the rate of maturation 
of the ears is inhibited. Such ears remain immature, or 
starchy, for a longer period, and are more affeoted by 
the ear rot pathogenes under adverse weather conditions 
than are those vhich are more matured. 

"Corn ear-worms and hail may open channels of entry 
into the ears for the pathogenes, and thus favor an early 
development of the ear. rots. 

"The ear rots may develop irrespective of the serious 
rotting of the roots of the plants on which- the ears are 
borne. The resistance of plants to root rots does not 
guarantee freedom from infections and infestations of the 
ears, although the ears which are borne on healthy etalks 
are more likely to be better matured and hence. escape the 
attacks of. the organisms. Some of the rots may progress 
to such an extent as to completely deooflpose the kernels and 
produce a badly rotted ear. Other infections and infestations 
may be inconspicuous. None of the organisms associated with 
the root rota have been found to be systemic to date, and 
consequently the. ear rots are not oaused direotly by the 
growth of the organism from the roots upward through the 
stalk and shank. 

"The pathogenes responsible for oausing ear-rota and ear- 
infestations are Diplodia aeae , Gibberella Baubineti , i . and 
Fusarium monilif arm e. Their importance. a,a agents causing 
seedling blight depends upon the injury they do to the kernels 
before planting, as ear-rot organisms, and the relative 
resistance of the seedlings as determined by their -genetical 
composition when they grow from kernels on ears which are 
thoroughly matured but infested by the organisms. ' Sonfi ears 
may not be infested by any of these organisms, yet when 
planted will produce a high percentage of seedling blight 
and stalks with rotted roots. Other ears whieh are infested 
may give perfect stands and productive plants. 

"Unless actual injury to the kernels on the ears has 
oocurred the importance of seed infestations varies with the 
different strains of corn. The strains vtoioh are most affec- 
ted by deleterious substances in the soil are the. ones most 
seriously' injured by seedling blight as well as by a rotting 
of the roots later in the season. . : . ^ 
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S um ma ry 
"Prom our present knowledge of root rots, it appears 
that they are primarily the resultant of the effects on 
corn plants of unbalanced supplies of available nutrients 
in the soil. Under such conditions plants are rendered 
more or less susceptible according to their varietal and 
genetioal composition. When the soil environment is made 
physically and chemically favorable and uninfected seed of 
good strains planted, root rots are of little consequence 
beoause of the inability of the organisms ltfiich are commonly 
present in the soil to make progress in causing serious root 
rota even though the temperature and moisture relations are 
favorable for the development of root rots." 

Control of root and ear rots 

Very evidently control measures consist in the development of resistant 
varieties, careful seed selection, rotation of crops, maintenance of soil 
fertility, and various other cultural praotioes. Branetetter made some experi- 
ments in Missouri which are summarized in part as follows: 

Rows planted from heavily, moderately, and lightly 
infected seed averaged respectively 27.4, 16.4 per cent of 
diseased plants while seed from the same lots disinfected 
averaged respectively 15 -5» 12-5» ^^ $*9 P or °©nt of the 
diseased plants. This indicates first, that the relative 
amount of disease in the field is roughly proportional to 
the root rot shown on the table germinator; and second, 
that disinfection of the seed as above described materially 
reduces the amount of root and stalk rot in the field. 
(B. B. Branstetter. Treatment of seed to oontrol root 
and stalk rots. {Abstract). Phytopath. 12: 30. Jan. 
1922.) 

The effect of seed selection is shown by the following excerpts: 

Illinois : In the plants which have been harvested so far, the 
disease-free seed has yielded much better than the diseased 
seed, the highest yielding disease-free produoing at the 
rate of slightly over 100 bushels to the aore." {J. R. 
Holbert. Cereal Courier 13: 230. Oct. 10.) 

Kansas : The plate of Pride of Saline corn planted from relatively 
disease-free ears made a signifioantly higher yield than those 
planted from diseased ears, while in the oase of Midland Yellow 
Dent the difference in yield of the two plants was probably not 
significant. (John H. Parker. Cereal Courier 13: 292-293. 
Dec. 15.) 

Repent literature 

Clayton, E. E. Seed corn as a source of root rot infeotion. Cereal 
Courier 13: 278-279. Dec. 30, 19a. 
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Bacterial wilt caused by Aplanobacter stewartii (EPS) ItoOul. 

The present status of bacterial wilt of sweet corn is well summarized 
in an article by Rand and Miss Cash (Rand, P. V., and Lillian C. Cash. Stew- 
art's disease of corn. Jour. Agr. Res. 21: 263-264. May l6, 1921). The 
following is a brief summary of the article; 

Pound in Georgia, South Carolina, Tennessee, 
Virginia, Kentucky, Missouri, Iowa, Illinois, Indiana, 
Ohio, Pennsylvania, District of Columbia, Maryland, 
Delaware, New Jersey, southern New York, and Connecticut. 
Reported by other pathologists from Massachusetts, West 
Virginia, Michigan, Oklahoma, New Mexioo, and California. 

Arrangement of varieties according to time of 
maturity coincides almost exaotly with arrangement 
aocording to percentage of wilt development. Later 
varieties show lowest percentages (average below 10%); 
earliest, varieties under same conditions show serious 
losses (average 25-57%) ■ 

No evidence of infection from soil or from proximity 
to diseased stalks obtained; but organism isolated from 
endosperm of seed from diseased plants. 

Infection of young plant from seed dependent on 
growth conditions during first two weeks - soil moisture, 
texture, fertility, and temperature, particularly soil 
moisture. 

Results indicate that northern- grown seed is less 
likely to carry infection than that grown farther south-, 
and that infected seed may be rendered safe for planting 
by a dry heat pasteurization at 60° to 7O for one hour . 

During the past year the disease "as reported in Maryland, Virginia, 
Tennessee, North Carolina, Ohio, Indiana, Illinois, and South Dakota. Apparently 
it did no appreciable damage in most states. The loss is estimated as only a 
trace in all except in Maryland in which it is estimated as 1%. It was parti- 
cularly abundant on Golden Bantam oorn, especially in fields which had been 
planted early. 
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Brown spot oaused by Physpderma zeae-maydia Shaw 

This disease vras moat prevalent in the southeastern states ard some of 
the states of the Ohio Valley . It was found as far west as Arkansas but did 
not occur to any extent in the more northern oorn-growing states. The damage 
in the individual states was only a traoe, although it v;as locally destructive. 
In Georgia, according to KoQiintock, the disease was serious but no definite 
figures indicating percentage of reduotion in. yield are available. Burger 
states that in Florida the disease was locally very destructive and he oomraents 
as follows: 

"Ity observations are that in the southern part of 
the state the disease is not very severe. I believe that 
this is duo to the faot that the oorn is planted early 
and is matured before the rainy season comes on. However, 
in the northern and western parts of the state where the 
corn does not nature until after the rainy season, I find 
a considerable' amount of damage being done. I visited a 
field in the northern part of the state whore there was 
only a slight amount of spotting at the end of May. The 
spotting was so slight that I hod to hunt through the oorn 
field to find it. I went baok to this field on about the 
15th of July, the month of June having been somewhat rainy, 
and I found at that time the oorn badly affected. The leaf 
and stalk showed that in two months' time this disease 
had so badly spread that much damage was found. In a 
neighboring field in Alachua County, on July 15 I found 
a lot of oorn so badly affected that the stalks were 
breaking off about six inches from the ground, the tissue 
seemingly having been decayed. In many fields I found 
the disease on the husks about the time of ripening. In 
a lot of those ears where the disease was found on the 
husks, I found poorly developed ears, with loose grains, 
and I was wondering whether Or not this is the one 
characteristic which is manifested by the disease. I also 
found on some ears a lot of grain poorly developed. I have 
kept some of this corn and hope that I will be able to 
plant it this coming spring and see if this oorn does 
not carry the disease. 

"In Putnam County, our adjoining County, one man 
reported from Hawthorne that his fields were eo badly 
affeoted that if he did not soon get relief or some 
method for control, he would have to abandon the growing 
of oorn on his property. He states that this disease 
has been getting worse for the past three or four years. M 

In Alabama, aooording to Pbvah, the disease was muoh less destructive 
than it was in 1920, possibly on aooount of the dry weather. 

Mosaio, cause unknown 
The mosaic disease of oorn was reported in 1921 from Louisiana and 
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Georgia, and moBaic-like troubles occurred in North Carolina and Tennessee. 
In Louisiana Edgerton estimated that the reduction in yield due to the disease 
was approximately 2,$%. The disease in that state was considered by Edgerton 
to be considerably more prevalent than it was last year, or than it is in an 
average year. MoClintock states that in Georgia also the disease was more 
prevalent than it was last year, or than it is in an average year and that it 
waB spreading into south Georgia. The following statements made by Kunkel 
indicate that the mosaic disease is important in Hawaii; 

I note that mosaic is present on corn in some of 
the southern states. It is one of the diseases that 
should be kept under observation. If it should spread 
to the oorn growing regions of the Middle West and should 
there become one-half as destructive as it is in Hawaii, 
it would be a calamity. (L. 0. Kunkel. News Notes, 
Office of Cotton, Truek and Forage Crop Disease Investi- 
gations. Aug. 6, page 7-) 

The following summary is from Kunkel* a bulletin dealing with a possible 
cause of corn mosaic. 

1. A foreign body believed to be a living organism 
is invariably present in diseased cells of mosaic corn 
plants. 

2. The body is irregular in shape and always oooupies 
a position on or near the host cell nucleus. It usually 
shows a definite structure, stains like protoplasm and 

is frequently vaouolate. 

3- The distribution of the intracellular bodies corres- 
ponds exactly with the distribution of the light green 
oolor in diseased leaf tissue. In the stalk, they are 
present in the cells of diseased tissues but absent from the 
cells of healthy tissues. 

4- It is suggested that the bodies of corn mosaic may 
be similar to those assooiated with certain virus disease 
of man and animals. 

5« Corn mosaic is similar to, if not identical with, 
the yellow stripe disease of sugar cane. 

6. Nine varieties of sweet oorn, two varieties of pop 
oorn, and fourteen varieties of field oorn have been 
shown to be susceptible to the disease. Several varieties 
are somewhat resistant but no variety is known to be 
immune. (L. 0. Kunkel. A possible causative agent for 
the mosaic disease of oorn. Hawaiian Sugar Plant. Apsoo. 
Exp. Sta. Bui. 3 (1). July 9.) 

Baoterial stem rot oaused by Baoteriua sp. 

The bacterial stem rot of field corn was first described from Arkansas 
by Rosen (1,2). What appears to be the came disease was observed in the fol- 
lowing states during the years New York, North Carolina, Mississippi, Louis- 
iana, Arkansas, Ohio, and Illinois. The collaborators from the following states 
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report that they have not observed the disease: New Hampshire, Vermont, 
Connecticut, New Jersey, Maryland, Virginia, West Virginia, Kentucky, Tennessee, 
South Carolina, Georgia, Texas, Oklahoma, Indiana, Michigan, Wisconsin, 
Minnesota, Missouri, North Dakota, Nebraska, Montana, Colorado, Arizona, Idaho, 
and Washington. It is quite likely that it may ocour in seme of these states 
but that it is not destructive enough to attraot attention. 

The bacterial stem rot did not seem to do much damage during the past 
year. It is listed as a trace in practically all of the states reporting it. 
Neal says that It ocourred locally in Mississippi, while Rosen states that in 
Arkansas it was severe in certain places. Dungan and Tehon report that it was 
present in Illinois, especially in the southern part. The comment by Edgerton, 
among those quoted below, is especially interesting: 

Louisiana : The baoterial stem rot of com described by Rosen from 
Arkansas has been known in Louisiana since 1908. I saw it the 
first year that I was in Louisiana and have seen it to some 
extent nearly every year ainoe. Some years it is very troublesome 
in some localities and other years, it is of little importance. 
There was some complaint this year on soma of the reclaimed soils 
in south Louisiana. (Edgerton). 

Ohio : A new type of stalk rot disease has been observed in Ohio. This 
is thought to be due to a bacterium species of organism although 
the identity of the causal factor has not been fully established. 
This type of disease haa been found in different sections of the 
state during the seasons of 1920 and 1921. (R. C Thomas). 

Illinois : A few days ago I reoeived two samples of oorn - one from 
Jaokson County and one from Monroe County - whioh showed typioal 
symptoms of the bacterial stalk and root rot disease as described 
by Prof. H. R. Rosen, of Arkansas. I furnished him specimens of 
this disease from both of these oounties and he has reported that 
without doubt it is the serious disease that occurs in Arkansas. 
It is the first occurrence of this trouble, as far as I know, 
in Illinois. Dr. Burrill, of course, did sons work on the 
baoterial disease of field oorn, but we are not able to learn 
definitely as to whether he was dealing with the same disease as 
the one that is showing up in these counties. (Dungan). 

Literature oited 

1. Rosen, H. R. A baoterial root rot of field oorn. Ark. Agr. Exp. 

Sta. Teoh. Bui. Ib2: 1-7. pi. 1-4. Aug. 1919. 
2 - , Further observations on a baoterial root and stalk 

rot of field oorn. Phytopath. 11: 74-79. Feb. 1921. 

Ear mold oaused by Djplodia aeae (Sohw.) Lev. 

Ear mold caused by Diplodla teae , was prevalent and destructive in 1921. 
It was reported only from New York, Ohio, Kentucky, Indiana, Illinois, and Iowa, 
but the percentage of reduction in yield was high in all states except New York, 
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The following are estimates of the percentage loss: New York (trace); 
Kentucky (8.5$); Indiana (10%); Illinois (8%); Iowa (4%). (The estimates for 
the last three states were mode by Cromwell.) In Ohio, according to Thomas, 
the disease is causing serious concern, and while it was generally distributed 
it was most destructive in the southwe.stern part of the state. Valleau states 
that in Kentucky the disease is co-extensive with the crop. He states that 
there is definite indication that some pure lines of corn will be much more 
resistant than others. The following comments give an idea of the destructive- 
ness of the disease in part of the corn belt: 

Illinois ; There is much rotten oorh this year mainly due to.seoondary 
infeotions by Fuaarlum monili forme following the ravages of the 
corn ear worm and to ear rots caused by Diplodia zeae . The 
season has been unusually favorable for infections by the latter 
organism. Selections of Reid's Yellow Dent from this looality and 
from other places in Illinois are showing wide variations in 
susceptibility to ear rots. (J. R. Holbert. Cereal Courier 13: 
241. October 20.) 

Iowa, Illinois, and Indiana : After a surrey in parts of Iowa, Illinois', 
and Indiana I have placed the loss of 00m from ear rots at 4» 8 
and 10%, respectively. Diplodia aeag is responsible for about four- 
fifths of the loss. Various molds following ear worms and mostly 
restricted to kernels injured thereby or adjacent thereto are 
responsible for the remainder. (R. 0. Cromwell, letter to Dr. 
0. R. Lyman, Oct. 25, 1921.) 

Two abstracts of papers on the parasitism of Diplodia and conditions 
under which it develops have appeared recently: 

Clayton, Edward E. Diplodia zeae as an ear and root parasite of com. 

(Abstract). Phytopath. 12: 29. Jan. 1922. 
Durrell, L. W. Diplodia of corn in Iowa. (Abstract) • Phytopath. 12: 

29. Jan. 1922. 

Leaf spot oaused by HelminthoiPQ r iura turoioum Pass . 

The leaf spot caused by Helminthosporium tur oleum was reported only from 
Connecticut and Minnesota, although it very probably occurs in many 3tates. 
The injury usually is negligible, and, in fact, is sometimes difficult to detect 
on account of the presence of other diseases. Blinton states that the disease 
was much more prevalent than usual in Connecticut and that it began to appear 
about the middle of August. It oauoed a certain amount of damage in some 
fields. In Minnesota the disease caused no appreciable damage although it was 
fairly prevalent. 



Miscellaneous diseases 

Leaf blight of sweet oorn, probably caused by bacteria. Hungerford 
observed this disease on Golden Bantam 00m in Idaho. It was present only in 
small gardens in the northern part of the state. 
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Ear mold caused by Cephalogporium saochari Butler & Kahn. Manns and 
Adams called attention for the first time to the parasitism of this organism 
on oorn in the United States. (Manns, T. p. and J. P. Adams. Prevalence and 
distribution of fungi internal of seed oorn. Soienoe n.s. 54: 385-387- Q°t. 
21. 1921. (No. 1399)) 

Head smut caused by Sorosporium rellianum (Kuhn) McAlp. The head smut 
of corn was found in Washington. According to Zundel, in one field near 
Pullman, 20% of the plants were infected. The disease also was found in Yakima 
County where considerable oorn is grown. Dana states that the disease probably 
is spreading in Washington. No head smut was observed on corn in California 
although Mackie is of the opinion that it undoubtedly is present this year 
as it has been in the past. 

Seedling blight caused by HalnJnthosporium sp. A speoies of Helminthos- 
porium isolated from living oorn plants, aocording to Stover, was found to 
cause a marked seedling blight of corn. The reeults of preliminary experiments 
are summarized in an abstract presented at the Toronto meeting. (Stover, W. Q. 
The relation of soil temperature to the development of the seedling blight of 
corn caused by Helminthosporium sp. (Abstract) . Phytopath. 12: Jan. 1922.) 



RICE 



Straighthead (non-parasitic) 

Straighthead of rice was reported from South Carolina, Louisiana, 
Texas, and Arkansas, Fig. o2. Ludwig states that severe local injury probably 
occurred in South Carolina. Edgerton states that the disease was of considerable 

importance in Louisiana, al- 
though the aggregate loss 
probably was not very great. 
Taubenhaus estimates that the 
yield was reduoed by $% in 
Texas, and Elliott estimates 
that the Arkansas yield was 
reduoed by approximately 2%. 



Pig. 62. Occurrence of and percentage loss from straighthead (upper 
figures) and blast (lower figures) of rioe, 1921. 




Blast caused by Piricularia orysae Br. & Cav. 

Rioe blast was observed during the past year in Florida, Mississippi, 
Louisiana, Texas, and Arkansas. (See map, Fig. 62, under straighthead.) 
According to Burger it was reported from Florida, only in Manatee County, where 
it was said to be doing considerable damage. In Mississippi, aooording to Neal, 
it also caused some lose. Edgerton states that it is present thro ugh out the 
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rice belt of Louisiana, but that it is of very little importance. Taubenhaus 
states that losses caused by the disease in Texas also were negligible, *ile 
Elliott reports a traoe of injury in Arkansas. 

Miscellaneous diseases 

Root rot oaused by Pythium sp. is reported from Hawaii by C. W. Carpen- 
ter, (Carpenter, 0. W. Morphological studies of the Pythium-like fungi 
associated with root rot in Hawaii. Hawaiian Sug. Plant. Assn. Exp. Sta. Bui. 
3: 56-65. Aug. 1921.) 

Sesame spot caused by Helminthosporium orysae de H. previously reported 
from Japan, Java, Italy, and the Philippines, was observed by W. H. Tisdale in 
Louisiana during 192O , aooording to 0. 0. Ocfemia. ThiB fungns is eaid to be 
identical with Piricularia oryaae Br. & Cav. (Ocfemia, G. 0. The sesame 
spot disease of rice (Abstract). Phytopath. 12: 34. Jan. l°/22. 

Recent literature 

Parneti, R. Sopra il "brusone" del riso: note postume. Atti 1st. Bot. 
Univ. Pavia bv. l8. 14. p. pi. 20-21. 1921. 

Nishikado, Yoshikazu and Giichi Miyake. Momidane no shodoku narabini 
ine gomahagarebyo no yoboho (Disinfection of seed rice in relation 
to the prevention of Helminthosporium rice blight). (2) Ryusando 
ni yoru shodokuho (Disinfection by means of copper sulphate) 
Byochu-gai Zasshi (jour. Plant. Prot.) 8: 498-506. Oct. 1921.) 

Sundaraman, S. Helminthosporium disease on "rioe" (Or yza aativa ) . 
Yearbk. Madras Agr. Dept. 1920/21: III-II4. 1921. 

Tisdale, W. H. Two Solerotium diseases of rice. Jour. Agr. Res. 21: 
649-657. pi. 122-126. Aug. 1, 1921. (Aug. 26). 



Wilt oaused by Fusarium lini Boljey 

Flax wilt was found in Michigan, Wisconsin, Minnesota, North Dakota, and 
South Dakota. Coons states that it was reported to be destructive 

in the fiber flax district in the "Thumb" of Michigan, although no definite 
figures on losses are available. In Wisconsin, aooording to Vaughan, at least 
one field in Kewaunee County was affected, but, since flax is not extensively 
grown in Wisconsin, the disease was not widespread. In Minnesota the disease 
was generally distributed, particularly on late planted flax. The injury 
ranged from a trace to 75^- The reduction in yield for the entire state is 
estircated at 7-5%- Brinsmade states that the flax wilt developed rapidly in 
Forth Dakota during the hot weather in June. He comments further, on July 20, 
that the combination of drought and heat was likely to ruin all the flax except 
that grown in cultivated nursery rows. (Cereal Courier 13; 142. July 20, 
1921.) Bolley makes the following comment on conditions in North Dakota: 

"The wilt diseases as usual have been rather evenly 
. . distributed, particularly in the eastern half of the state 
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on the old lands and have dona damage in dlreot ratio to 
the plantings made on old lands. Moot areas of wilt 
destruction were found upon lands already infested. 
Control has been quite evident on all those fields where 
proper wilt resistant stuff has been planted." 

Evans states that the disease is general on old land in South Dakota. 
Jennison observed none of the disease in Montana, but he is of the opinion that 
sonB undoubtedly was present. 

Flax wilt oan be controlled easily by using resistant varieties. Several 
suoh varieties have been used in North Dakota for many years. At the Minnesota 
Station also resistant strains have been developed. The resistance is not 
absolute, and, if resistant flax is grown under conditions favorable for the 
fungus and unfavorable for the host, considerable wilt may develop. 

Recent literature 

Pethybridge, Geo. H. , H. A. Lafferty, and J. 0. Rhynehart. Investigations 
of flax diseases (second report).. Jour. Dept. Agr. and Tech. Instr. 
Ireland 21: 167-187. April 1921. 

Xftohisai, Toshihiko. Studies on the physiology of FuE ar ium Ijni. Trans. 
Sapporo Nat. His. See. 8: 19-44. 1921. 

Rust caused by Mclampaora lini Pers. (Desm.) 

Flax rust was found only in the following states: Michigan, Wisconsin, 
Minnesota, and North Dakota. Aooording to Coons, the disease probably was 
reported for the first time this year from Michigan. In Wisconsin it was 
reported only from Wood County while in Minnesota it was quite generally distri- 
buted, although it did practically no damage. Aooording to Brentzel considerable 
rust developed on flax in North Dakota during August. "Most of the varieties 
and selections show some rust infeotion but some of the early maturing varieties 
developed with practically no rust.* 1 (Brentzel, W. E. Cereal Courier 13: 201. 
Sept. 10, 1$21.) Bolley states that in some fields wilt resistant flax suffered 
badly from rust. In Minnesota the disease has rarely been of economic importance, 
probably on account of. the fact that the variety of flax most commonly grown, 
Primost, Minnesota 25, is quite resistant to the disease. 

Reoent literature 

Pethybridge, et el. (see under wilt). 

Canker .(non-parasitio) 

The non-parasitic canker of flax was observed in South Dakota, but the 
injury was very slight, according to Evans. It ooourred also in North Dakota 
where it was severe in some fields, aooording to Bollay and Brentzel, although 
it was less prevalent than it was last year and also less prevalent than it is in 
an average year. The maximum percentage found in any one field in North Dakota 
was 25, and the disease first appeared on June 10. In Minnesota the disease was 
found first in Polk County. It had not previously been observed, although it 
probably occurred. In one field 10% of the plants were killed. 
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Anthraonose caused by Colletqtri o h um ^Inl Bolley 

An-Biracnose was not observed in any of the principal flax-growing states 
(Montana, North Dakota, Minnesota, Wisconsin, and Michigan), except- in Michigan. 
Coons reported its occurrence at the Michigan Agricultural College. 

Miscellaneous diseases 

The following diseases of flax are described by Pethybridge, Lafferty, 
and Rhynehart (i.e.; see under wilt) as occurring in Ireland: seedling blight 
caused by Colletotrichum linicolum P. & L., foot-rot oaused by Phoma sp., 
browning and stem-break oaused by Polyspora llni n. gen. et sp., Sclerotium 
disease oaused by Sclerotinia solerotlorum . yellowing (non-parasitio), and 
Botrytis disease caueed by Botrytis sp. These have not been reported for the 
United States. 

Reference 

Lafferty, H. A. The "browning" and " stem-break 1 ' disease of Cultivated 
flax ( Linum usitatiseiraum ) caused by Polyspora li nt n. gen. et sp. 
Soi. Proc. Roy. Dublin Soc. n.s. l6: 245-274. Aug. 1°,21. 



SORQHUt-1 . 

Covered kernel smut caueed by Sphaoelotheoa s orijhl (Link) Clinton 

Reported from New York; aocording to Chupp, one or two individual fanners 
reported that it was rather prevalent. Present in Alabama, 20% in experiment 
station plats according to Povah. Texas, 1% loss; Wisconsin, of minor importance, 
seed from south and southwest most, heavily infeoted; seemed to be resistant 
strains of amber sorghum; no apparent injury to syrup production - Vaughani. 
In Kansas oommon in western and central regions, although it occurs in every 
oounty where sorghums are grown. Seed treatments gave almost perfect oontrol - 
Stokdyk. 

Loose kernel smut caused by Sphaoelotheoa oruenta (Kuhn) Potter 

The loose smut was reported only from Texas. Taubenhaus estimated that 
the reduction in yield due to the diseape was approximately 2%. Kulkarni states 
that dwarf milo sorghum is resistant although not immune to grain smut, but that 
it is decidedly susoeptible to loose smut. (Kulkarni, 0. S. The susceptibility 
of dwarf milo sorghum to smut. Phytopath. 11: 2^2. June 1921 (Oot.)). 



Head smut caused by Sorosporium reilianum (Kuhn) McAlp. 

Head smut was reported only from Wisconsin, Minnesota, and Kansas. 
none of these states did it cause serious losses, although sometimes it do* 
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considerable damage. This year there was a considerable amount of it in some 
seed plots in Minnesota. The following statement summarizes the situation in 
Minnesota. 

Ordinarily, smut is not a limiting factor in the 
sorghum syrup industry, but occasionally serious epidemics 
affect the color of tie syrup (turning it an undesirable 
pink) and produce clouds of spores in the mills. This spore 
dust contaminates the syrup and becomes a general nuisanoe 
in the mill. Suoh an epidemic oocurred in 19l8. ■Smut does 
not lower the sugar oontent of individual sorghum plants but 
its effeot on yield per aore is unknown." 

In 1921 infeotion was not general around Y/aoonia, eighty 
percent of the fields being free from smut. In Willaman's seed 
plot, however, about seventy peroent of the plants , all Minnesota 
Early Amber, were infeoted. The strains in this field had been 
selfed for two years, and as sorghum is normally only about 
eight peroent cross fertilised, some of thece strains were nearly 
pure lines. 

One strain, noted especially, comprising a fraction of a 
row, was completely free from smut, while the remainder of the 
row, and the two adjacent rows were so heavily infected that 
it would have been difficult to find a single clean hill in them. 
Seed from this apparently resistant strain, selfed for three 
years, is available for next year. (Willaman and Lambert). 



Blight caused by Bacillus sorghfl. Burr . 

Blight caused by Bacillus sorghi was found only in Delaware and Wisoon- 
Oollaborators in both states report that it was relatively unimportant. 



DISEASES OF FORAGE CROPS 



ALFALFA 

Leaf spot caused by Pseudopeziza medioaginis (Lib.) Saoc. 

The Pseudopeziza leaf spot is widespread. It is reported from many 
states, as will be seen from the map, Fig. 64. It is quite likely that this 
leaf spot disease causes more damage than is sometimes supposed, although it is 
always difficult to estimate the reduction in yield caused by such a disease. 



240 



ALFALFA - Leaf spot 



Vaughan observes that in Wisconsin the disease is worst on acid soils. Stokdyk 
states that the spot was severe in Kansas in fie Id o which were not out early. 
In Arizona, adoording to Brown, the disease is fairly well distributed but 
not very important. In Idaho, it is oommon wherever alfalfa is grown, aooord- 
ing to Hungerford. Barss says that the disease is common, but not often 
serious, in Oregon. Maokie notes that in California the first orop sustains 
the greatest damage and that the suooeeding orops are injured but little. 



Yellow leaf blotoh caused by Pyrenopesjsa roedicaginiB Fokl. 

The states from which the yellow leaf blotoh was reported, together with 
estimates of injury, are indicated on the map, Fig. 63* While the disease waa 
widespread, it apparently was not very injurious during the past season, except 
in Idaho. Hungerford states that it causes defoliation of plants, is oommon 
throughout the state, and that it is the most serious disease on alfalfa in 
Idaho. According to Hungerford, the first cutting is most severely injured. In 
Oregon, it is said to be most ooraaon in the semi-arid regions of the state. 




—Less than 
+-More than 1920 
*-Ooourrenoe, no data 
0*Not observed 



Fig- b3* Occurrence of and percentage losses from Pseudopezjza medio ag 
i. ni s (above line) and Pyrenopezlaa medioaKinJB {below line) in 1921. 



Rust oaused by JJrj 



£ medlcaginis Pass. 



Rust was reported from several states although it apparently did little 
damage in any of them. In North Carolina it was unimportant and ooourred mostly 
in the Piedmont and Mountain counties; in Mississippi it was unimportant an! 
ooourred locally; in Louisiana the importance was considerable, according to 
Edgerton; in Texas there was a slight trace in the Rio Grande Valley. It 
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occurred also in Ohio, Indiana, Wisconsin, North Dakota, and Kansas. In Arizona, 
according to Brown, it was generally distributed but not important. The great- 
est aggregate damage apparently was done in California, where Mackie estimates a 
reduction in yield of 1%. 

Antftraonose caused by Colletotriohum trifolii Bain 

Anthracnose was reported from Arkansas ard Mississippi as follows: 

Arkansas : The disease was much worse than laBt year and also much worse 
than in an average year; 100$ of the plantings in the state were 
infested and %% of the plants were affected. There was continuous 
girdling of the shoots until the orowns and roots rotted. The host 
was affected in all stages of growth. The spring was very wet and 
the temperature was slightly above normal. Many fields were plowed 
and practioally no hay was out as. the disase continued to kill the 
plants throughout the summer. A little hay was out early. 
(Crawford and Elliott) . 

Mississippi : I have just received specimens of alfalfa from Sharkey 

County whioh are infected with anthraonose, Colletotriohum trifolii ■ 
This is of interest since professor Beal says this is the first 
time to his knowledge that anthraonose of alfalfa has ever been 
reported from Mississippi. It is reported as oausing considerable 
loss in a field of several acres at Anguilla, Sharkey County. (Neal). 

Bacterial blight oaused by Bacterium medioaflinis Saokett 

Bacterial blight was reported from Wisconsin (less severe than usual); 
Montana (about the same as usual); Colorado (unimportant); Arizona (less than 
usual, a few fields fairly badly injured); Utah (some damage); Idaho (more than 
usual, especially in southern irrigated seotions); Washington (Whitman County); 
and Oregon (probably not very important). 

Downy mildew caused by Fcronospora trifoliorum de Bary 

Downy mildew was reported from Virginia (slight damage in field at Blacks- 
burg); Louisiana (little importance); Illinois (one field); Wisconsin; Kansas; 
Montana, Colorado; Idaho (due to wet spring, more prevalent than ever before); 
Arizona (trace); Washington; and Oregon (probably worse than usual, due to 
moist and mild winter and cool spring, not of great importance though coextensive 
with host). In none of these states was the aggregate damage great. Undoubted- 
ly the disease occurred also in other states but it probably was not noticed on 
account of its relative inoonspiououeness . 

Root rot oaused by Solerotinia trifoliorum Eriks. 

Slight damage was oaused in Virginia. At Blaoksburg from 2 to 3% of the 
plants were affected. In Kentucky apparently there was more than usual, particu- 
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larly on young plants. Valleau suggests that the open warm winter was favorable 
to the disease. In North Carolina it was most prevalent in the Piedmont oounties. 
There was a trace of damage in Mississippi, in Arkansas, Wisconsin, North Dakota 
(one oase only), two reports from Idaho, one from Bonners Perry and the other 
from American Falls (first report of the disease from Idaho) . In Washington it 
occurred in the Puget Sound region. In Oregon, aocording to Barss, it was worse 
than usual, and serious in many fields, ocourring throughout the western part of 
the state. The following comments are made by various collaborators: 

North Carolina : Solerotinia wilt is destructive to alfalfa. Estimates of 
loss in individual instances have been noted and Solerotinia wilt 
has frequently caused the grower to abandon the growing of olover and 
alfalfa. A field of olover and alfalfa in Durham County was bo badly 
infested with Solerotinia wilt that it was planted to other orops. 
(A. C. Foster). 

South Dakota : A year or bo ago a vei^y serious crown rot appeared in the 
alfalfa and sweet olover during the late spring. Whether this was 
due to Solerotinia trifoliorum or not I am unable to say. I have 
made examination for it this year but have found no trace of it. 
(Evans) . 

Root rot caused by Qzpniuro omnivorum Shear 

This was reported from Texas in which Taubenhaus states that it is so 
important as to prevent the growing of alfalfa in the heavy clay soils of the 
state. The only other state from which the disease was reported is Arizona. 
Brown states that it ocours in all alfalfa districts and that it oan be deteoted 
throughout the year. 

Miscellaneous diseases 

L e af .spo t caused by Ceroospora rasdloaginis E. & E. - Slight traoes reported 
from Texas. 

White spot , cause unknown - reported from Casa Grande district in Arizona, 
and from Spokane County, Washington. 

Yellow top - reported from southeastern Washington. 

Violet . root rot oaused by Rhizootonia medicaginis (DC.) Till. - reported 
from Iowa. 

Root rot , oause unknown - Hungerford reports the general presence in Idaho 
of a root and crown rot which appeared to be particularly severe on aooount of the 
cold, wet spring. 

Root knot caused by Heterodera radioloola (Greef.) Mull. - reported from 
Texas, where, aooording to Taubenhaus, it was unimportant. Taubenhaus notes that 
the Hairy Peruvian variety is quite resietant and that it saved the crop in Yfebb 
County . 

Tj rlemhua dipsaoj (Kuhn) Bastian - reported from Oregon by Barss who says 
that it caused considerable injury in at least one field on the campus at Corvallis. 
This is the first report of the disease on alfalfa in Oregon. Aocording to 
Godfrey it occurs on this host in Idaho also. 

Dodder ( Cugouta spp.) - reported only by Gardner from Indiana, but it 
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undoubtedly occurs in other states also. 

Frost injury - reported as having been severe in Pennsylvania and 
Michigan. Coons states that Grimm and Cossook varieties were not wounded. 



(White clover, Trjf oll u m repens : red clover, T. pra tense ; 
alsike olover, T. hybriduin ; orimaon clover, T. incarnatum ) 

Anthracnose caused by Colletotrichum trifolii Bain 

Anthracnose was observed in the following states: Delaware - (unimpor- 
tant); Kentucky (caused the death of plants in a considerable number of fields, 
large amount in some fields, caused a stem blight on crimson olover before 
blossoming time, and ocourred also on young red clover; effect was aggravated 
by dry weather) ; Virginia (Concerning speoimens oolleoted at Arlington Farm 
by R. J. Haskell - I have received the specimen of clover anthraonose whioh you 
sent me a few days ago. This anthraonose is probably the same one that occurs 
upon clover in the Tennessee region and is not the one caused by the fungus, 
G loeosporium caul ivor urn . The fungus on the speoimens which you rent me is the 
Glomerella type.- Edserton); Tennessee (on red clover, important but no definite 
figures on losses); North Carolina (not destructive); Ohio (importance slight, 
worse in the western portion of the state, infection most conspicuous and 
injurious on second growth oropa - Young); Indiana (probably important); Illinois 
(red clover situation is average, disease has played an important part in clover 
failure, anthraonose being the most serious in my opinion - I do not have any 
information as to the losses that olover diseases may have oaused - Bungan); 
and Wisconsin (minor importance) . 

Anthraonose oaused by Qloeosporium caul ivo rum Klroh. 

Anthraonose was reported as follows: Connecticut (Sheldon): I found 
the first that I have ever seen here May 4- Pennsylvania (Orton): Anthraonose 
is usually present in most fields of red olover and it is not uncommon to find 
it killing the stems of 5% of the plants. Ohio : Observed June 9, western Ohio, 
general but not serious in western and southwestern Ohio. 

Leaf spot oaused by Pseudopeziza trifolii (Bernh.) Pokl. 

Leaf spot was reported from Vermont, New York, Pennsylvania, Delaware, 
Virginia, West Virginia, Kentucky, Ohio, Illinois, Miohigan, Wisconsin, South 
Dakota, Washington, Oregon, aril California, but it was of no particular impor- 
tance in any of these states. 

Powdery mildew caused by Ervsiphe polygon! DC. 

One of the noteworthy pathological features of the year was the 
unusual prevalence of clover powdery mildew. It was reported from the following 
states: Hew Haitmshire (no material damage): Connecticut (reported for the first 
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time, inoonspiouous and aaoigerous stage not produced - Clinton) ; Hew York (very 
prevalent, made nearly every clover field in the state white; Seneca County, 
affected plants only half the size of the healthy ones; Suffolk County, quite 
oommon in red clover fields about Mattituck; and Sullivan County, genaral over 
county, severe - Chupp); New Jersey (abundant); Pennsylvania (general, but 
apparently doing little damage); District of Columbia; Delaware (general and 
important); Maryland (much worse than usual, particularly on second crop of red 
olover, estimated by Temple and Jehle to have reduced the yield of the late 
orop by $% and to have reduced the entire crop of the state by 2%); Virginia 
(muoh more prevalent and probably quite destructive, most prevalent in south 
central part; more questions and complaints this year then all my previous six 
years in the state - Promne); West Virginia (unimportant and occurring locally); 
Kentucky (more prevalent than usual, found practically in all fields examined, 
red and mammoth clover affected, crimson clover, alfalfa, sweet clover, Jap 
olover, trefoil, and spring vetoh not affeoted, although in olose proximity to 
red and mammoth clover - Valleau) ; Ohio (very muoh more prevalent than before 
although apparently not reducing in yield) ; Indiana (unusually prevalent, oo- 
exteneive with the host); Michigan (first appeared as oommon disease in 1$21 - 
Coons); Wisconsin (less prevalent than usual, and unimportant); and Washington 
(observed in Whitman County). 

Rusts caused by Uromyces fallens (Desm.) Kern and 

U. trifolii (Hedw. f.) Lev. 

. Acoording to Arthur (N. Am. PI. 73; 254-255* 1912) Uromvoes fallens 
■occurs on red and crimson olover, while U. trifolii attacks alsike, crimson, and 
white clover. The distribution of the two speoies in North America is given as 
follows: 

JJ- Aliens : "On the subgenus La gopus throughout the eastern United 

States and Canada from the Great Plains to the Atlantic Coast, and 
in one locality in the Selkirk Mountains (British Columbia)." 

U. trifolii: "On the subgenus Trlfoliastrum chiefly, from Newfoundland 
to Washington southward to the West Indies and central Mexico, rare 
in the southeastern states and on the Paoifio Coast." 

In 1921 most states reported only U. fallens without mentioning the kind 
of olover. According to E. B. Mains, however, U. trifolii ooourred on white 
olover in northern Indiana, and Melhus reported this speoies on clover in Iowa. 
In both states it was apparently unimportant. 

y* f_ a .ll, e , n . ? was reported from Vermont, Oonneoticut, Pennsylvania, Delaware, 
Maryland, West Virginia, Kentucky, North Carolina (reported as U. trifolii on 
red clover), Louisiana, Arkansas, Ohio, Indiana (on crimson clover), Michigan, 
Wisconsin, Minnesota, North Dakota, Nebraska, Washington, and California. It was 
not said to be important, although rather generally distributed in many states, 
except in North Carolina, where Poster says that it is oommon and quite destruc- 
tive, especially on red olover. In Indiana, aooording to Mains, "Italian seed 
produced resistant plants but they winterkilled badly. 
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Root rot caused by Sole rot lnia trifoliorum Eriks 

The Sclerotinia root rot was observed in Maryland (l% reduction in 
yield; 5% loss for crimson clover which is particularly susceptible - Temple and 
Jehle); Kentucky (apparently not serious on red clover but very injurious on 
crimson olover, alfalfa, and, during the past year, on sweet clover; aggregate 
damage slight - Valleau); Tennessee (important on red clover); North Carolina 
(3% loss (see also quotation below); Mississippi (traoe); Wisconsin; and 
Oregon (worse; in general of minor importance, causing only slight reduction in 
yield. Ooours generally in western Oregon. Caused considerable damage locally. 
Bad on alsike clover; one case of damage to white clover in lawn reported - 
Bares ) . 

The following report by A. 0. Foster concerning the importance of the 
disease in North Carolina is of interest: 

"I should say that by far the most destructive disease 
of both red and crimson olover is that of Sclerotinia wilt, 
this being reported from nearly every seotion of the state 
where clover is grown. 

"Estimates of loss in individual cases have been noted 
and Sclerotinia wilt has frequently oaused the grower to 
abandon the growing of clover and alfalfa. On the Station 
farm near V/est Raleigh, there is one such field, which was 
oropped to clover continually for several years until the 
wilt oaused its death every year and the growth of olover 
was discontinued. In another instanoe a field of olover and 
alfalfa in Durham County was so badly infested with Solero- 
tlnla wilt that it was planted to other orops." 

Root rot caused by Fusarium sp. 

Ohio : In the Plant Disease Survey reports we have a oard for 1909 an ^ 
1910 referring to root rot of alfalfa oaused by Fusarium roseum. 
About this time I find a reference to a stem blight of red olover 
due to F. roseum . (See also Ohio Bulletin 234, page 39°> on red 
clover, and page 368 for root rot of alfalfa) . 

In Ohio Bulletin 203 the following statements were made: 

"Infeotion experiments in the greenhouse (Pathologium) 
by use of cultures of Fusarium roseum Lk. from wheat, of 
Gibber ella saubinetii (Mont.) Saco . and of Fusarium roseum from 
olover, as well as sterilized dead soab kernels, showed a high 
death rate in the seedlings as a result of the infection. In- 
fections by use of a mold fungus, Fericonla pyonospora . gave 
about the same result as in the check portions. 

"This infeotion work together with field work and cultures 
from olover stems indicate that Fusarium roseum Lk. is an active 
parasite upon red olover ( Trifolium p r? tense L.) and is a cause 
of olover sickness in clover fields seeded after wheat, Evidence 
is also found in its parasitism upon alfalfa resulting in possible 
sickness." a 
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We have certainly a marked outbreak of the trouble in Ohio for 
1920 and 1921, and we are hoping to be provided with the 
necessary means for pushing our investigation of possible inter- 
relations in Fusarium diseases of cereals and forage plants. 
(A. D. Selby). 

Very serious on T. medium , but other olovera not so muoh 
injured. Possibly same fungus as causes wheat scab and corn 
root rot. Some confusion with this trouble ana injury from 
root borer. (M. J. Young). 

I ndiana : Root rot caused probably by a Fusarium severe in oertain fields. 
fGardner) . 

Wisconsin : A wilt of clover oaused apparently by a Fusarium was found 
at Madison this summer. Damage from this source was slight. 
(Letter from Mr. Fred R. Jones, Dec. 8). 

Root rots (causes undetermined) 

The following comments on root rots are interesting: 

Louisiana : The red clover is not a very important crop in Louisiana, 
due to the fact that it has to be grown as an annual. It dies out 
during the hot summer months. How much of this dying out is due 
to various root rots has never been determined. There is reason 
to suspect that Rhiaootonia and possibly other fungi have something 
to do with this. (Edgerton). 

Ohio : Root rot has been reported as causing severe loss in that part 
of Ohio immediately to the southeast of Columbus. The men state 
that whole fields have died out, the trouble being most noticed at 
cutting time and after. Plants affeoted have the roots rotted 
entirely away. 

Control measures have not been worked out, but it has been 
observed that mammoth and alsike clover are much less affeoted 
than is red clover. (Clayton). 

Idaho : Rotting of the orown and roots. Reported from various parts of 
state in both irrigated and non-irrigated sections. (Hungerford). 

Weather injury 

According to the Market Reporter 4: lol, September 10, the extremely hot 
dry weather following the first cutting of the hay orop oaused a considerable 
amount of injury, and the late spring freezes did some damage in central Illinois, 
northern and central Wisconsin, central Minnesota, northern Ohio, and northern 
Missouri. In Pennsylvania, according to Orton, orimson olover and red clover 
suffered severely from frost injury. Attention is called by collaborators in 
North Carolina and Maryland also to the injury done clover by the mild winter and 
the spring freezes. The following notes from Pennsylvania, concerning frost 
injury, and from Kentucky regarding winter injury, are of interest: 



CLOVER - Weather injury 247 



Pennsylvania : The rod clover crop has generally teen a 
failure in Pennsylvania this year. Thousands of 
aores were frozen during the early freeze which also 
hit the fruit orop aeverely. 

This is the first time in my connection with 
Pennsylvania (nine years) that red olover has been 
seriously damaged by frost. It is quite evident that 
the weather in April brought the clover along too 
rapidly and made it susceptible to the freezes in 
May. So far as we can determine diseases did not 
play any important part in this year's loss to this 
crop. White clover is hardy. (Orton) - 



Kentucky : It is evident from the work of Professor 
Roberts of this Station who has done an immense 
amount of work in soil fertility in its relation to 
clover production, that the production of clover in 
this state is nearly entirely dependent upon the 
proper handling of the soil, and it would not be 
surprising if a similar situation were found 
throughout a considerable portion of the middle 
eastern states. The effect of lime and aoid 
phosphate in the production of high yields of 
olover is very striking. I have gone over some of 
the fields and there is apparently little difficulty 
from the standpoint of disease in getting a good 
stand of clover. The principal trouble in this state 
from clover losses seems to be the inability of 
olover planted on certain soils being able to como 
through the winter alive. The soils which are 
untreated apparently heave the young olover plants 
out of the ground much more easily than in the 
treated soils. This is probably due to the faot 
that on the treated soils the root system is very 
muoh better developed than on the untreated 
portions, and in consequence, is not so readily 
disturbed. (Valleau) . 
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Miscellaneous diseases 

Leaf sppt caused by Ceroospora medic aginis E. & E. - observed in Delaware 
(for the first time) and in Indiana. Apparently it was not very deBtruotive. 

Leaf spot caused by Cercospora zebrina Pers. Bessey states that this was 
the most common leaf spot of red clover in Alpena County, Michigan. 

Sooty spot caused by Phyllaohora trifolii (Pers.) Pckl. - reported from 
Pennsylvania (common but not destructive ) ; Virginia (very destructive in a few 
fields, especially on crimson olover); and North Carolina (one of the most 
common leaf spots and quite destructive to red clover). 

Large leaf spot caused by Macro sporlum sarciniforme Cav. - reported from 
Pennsylvania, Louisiana, Arkansas, and Ohio. According to Orton, it is prevalent 
but not destructive in Pennsylvania. Edgerton is of the opinion that this leaf 
spot may be the moat common and most destructive one in Louisiana, where it 
sometimes causes severe defoliation. According to Elliott, it is relatively 
unimportant in Arkansas. According to Young, this is the first report in Ohio. 
The disease unquestionably occurs in other states also. 

Mosaic (oause undetermined) - reported from Pennsylvania (on red clover 
but not on white), Illinois, Wisconsin. Apparently it was also prevalent in 
Quebec, Canada, according to Diokson and McRostie. (Dickson, B. T. Further 
studies on mosaio -I. (Abstract). Phytopath 12: 42. Jan. 1922. Diokson, 
B. T. and G. P. MoRostie. Further studies on mosaio -II. (Abstract). Phyto- 
path. 12: 42. Jan. 1322. ) 

Wilt caused by Sclerotium sp. Poster states that oooasionally Sclerotium 
wilt is reported on clover in North Carolina. 

Slime mold ( Phygarum cinereum (Batsch.) Pers.) - reported by Young from 
Ohio, damage negligible. " 

Nematode disease oaused by Tylenchus dipsaoi (Kuhn) Bastian. Hungerford 
reports, that this disease is very important in the Twin Falls section of southern 
Idaho. It was reported also from Coos County, Oregon. Barss says that it is 
not important, but that it may be more widely distributed in the state than is 
known at present. (See Godfrey, G. H. The stem and bulb infesting nematode 
in America. (Abstract). Phytopath. 12: 52-53. Jan. 1922, and Qoodney, T. 
On the susoeptibility of olover and some other legumes to stem diseases caused 
by the eelworm, Tylenchus dipsaci , syn. devastatrix , Kuhn. Jour. Agr. Sci. 12: 
20-30. Feb. I922T5 

Dodder ( Cuscuta spp.) - reported from Indiana. 



SWEET CLOVER (Kelilotus spp.) 

Damping off of young shoots oaused by C/ortlcium vagum solani Burt - 
Miohigan. 

Asooohy t a st em canker oaused by Ascochyta caulioola Laub. - oauses 
blasting of seed in seed fields - Michigan. \C00ns). 

Moeaio (oause undetermined) - reported from New York, Pennsylvania, 
Indiana, Quebec (Diokson, I.e., see clover mosaic ) . 

Anthraonose . probably caused by several fungi - Louisiana, 

Crown rot and wilt , caused by Solerotinia trifoliorum Eriks. - reported by 
Valleau to be injurious in Kentucky; and by Barss as bad in western Oregon. 
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Frost Inj ur y - reported by Heald and Dans from Washington. 

MEDICAQO Spp. 

Steut oaused by Entyloma maillot! Mc Alp . on Medioago ( Indloa ? ) . Hie 
following ezoerpt is taken from a letter written by Fred. R. Jones. "Entyloma 
melllotl was found in Alabama In the latter part of March this year. The 
specimen was determined by Dr. J. J. Davis and is the firat speoimen of this 
fungus in the oountry of ntfiioh we oan find reoord." 

Mosaic on Medioago lupulina . See Diokson, B. T. Further studies on 
mosaic -I (Abstract). Phytopath. 12: 42. Jan. 1?,22 . 

Anthraonose - Louisiana: The anthracnoses are notoonmon. The leguoe 
anthracnoses need working over. There ere a number of these forms it) ion to me 
seem different. They ooour on Melllotue and bur olover and may go to the red 
olover where this plant is grown on any scale. (Edgerton). 

Leaf spot caused by Cercospora medloaglnis E. & E. One record of ooour- 
renoe in York County, South Carolina. Found in garden patch - unimportant. 
(Ludwig). The following report from Alabama is interesting; 

The organism causing the leaf spot of bur clover is 
seed-borne. Dr. Hopkins, experimenting with various 
methods, found that by using hulled seeds be secured 100% 
healthy plants when the diseased seed were treated with 
40% formaldehyde for 2 hours or with a 1:1000 merourio 
chloride solution. Treated seeds were inoculated again 
after treatments. By treating the seed with hulls attached 
no satisfactory results were obtained. Dr. Hopkins' results 
will be published soon. (Tniel). 

Powdery mildew caused by Erysip he poly gon! DO. - reported from Mississippi 
where it was unimportant but general In the eastern and northern counties, 
according to Neal and Miles. 



COWPEA 

Leaf spot caused by Oeroospora oruenta Saoo. - reported from Delaware 
(prevalent on older and lower leaves; first report for the state - Adams); 
Virginia (very severe damage reported from a field at Bowling Green - Fromme); 
Texas (prevalent, reducing the yield by approximately .5% - Taubenhaus) ; 
Arkansas (general and reducing yield by a traoe); and Indiana (rare). 

Leafspot oaused by Ansrosporium oeoonomioum E. & T- - Delaware. 

Leaf blight oaused by Maeroaporlum sp. - Arizona. 

Powdery mildew caused by Erysiphe polygon! DO . - The Oidium stage was 
found in June by Burger In Florida. The disease was observed by Gardner in a 
greenhouse in Indiana. Only the conidial stage was present. 

R ust , caused by Qromyoee sppendioulatus (Pers.) Lev. - Virginia (black- 
eye is the only susceptible variety grown commercially in the state - Fromm); 
Texas (prevalent on fall plantings; caused a reduction of \% in yield - 
Taubenhaus). 
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MOBaio (oause undetermined) - Arkansas. 

Wilt caused by Fusarium vasinfeotum Atk. - Virginia {severe damage; 20% 
in one field near Petersburg) ; South Carolina (prevalent and important. One 
kind affected was the garden variety, "Black-eyed pea". This is typioally a 
sandy soil disease but during the last few years seems to be invading the Pied- 
mont - Ludwig); Arkansas (soattered, but severe in some places; 2# reduction 
in yield - Elliott). 

Root rot caused by Qzo'nium omnivorum Shear - Texas' (8% reduction in 
yield - Taubenhaue). 

Rhizootonla blight said to be due to Rhizootonia dimorpha - reported by 
Mfltz from Porto Rioo. 

Root rot , cause unknown - reported by Ludwig from South Carolina. 

Root knot caused by Heterodera radlcloola (Greef) Mull. - South Carolina 
(present in the northwestern portion of the state; typically sandy soil disease 
which seems to be becoming more important in the Piedmont - Ludwig); Arkaneae 
(general; reduced yield of state by ,10?£ - Elliott) . 

Sunsooroh - reported by Adams from Delaware. 



Baoterial blight oaused by Bacterium glyciheum Coerper and B. so. fee 
Wolf - reported from Armstrong County, Pennsylvania; from the ooastal plain 
region of North Carolina in which it was more prevalent than previously; from 
South Carolina where the reduction in yield was X%; and from Louisiana, Indiana, 
and Michigan. (Shunk, I. V, and F. A. Wolf, further studies on bacterial 
blight of soybean. Phytopath. 11: 18-24. Jan. 1981. (Feb.).) 

Bacterial spot caused by Bacterium sp. - (Takimoto, Seito. Daidzu no 
saikinsei hantenbyo (Baoterial spotting diseases of soybean.) Byochu gai 
zasshi (Jour. Plant Prot.) 8: 237-241* May 1921.) Caused by a new bacterium 
not identical with B. glvoineum , B. ao.jae , or Pseudomona a glycineum Nakano. 

Solerotium wilt oaused by S c l erotiu m rolfsii Saoo. - reported from North 
Carolina where Poster states that it is important on the coastal plain, and 
from Louisiana where Edgerton estimates a reduction in yield for the state of 
from 1 to 2%. 

Wilts caused by Vertioillium sp. (possibly) and Fusarium sp., - accord- 
ing to Foster ooour particularly in the Coastal Plain of North Carolina. There 
are striking differences in varietal resistance to Fusarium but not to Verti- 
oillium. 

Mosaic (oause undetermined) - reported from North Carolina and Indiana. 
(Gardner, M. W. Soybean mosaic. Jour. Agr. ReB. 32: III-U3. pi. 18-1°, . 
Oct. 8, 1921.) 

Leaf spot , probably oaused by a species of tyaorosporium - reported by 
Gardner from Indiana where it appeared late in the season on Blaok Eyebrow, 
Dunfield and Ito San varieties. 



VETCH 

Leaf spot caused by Ascochyta pi si Lib. - reported from Delaware (first 
report in state). 
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Rhizootonia root rot - reported from Uashington. 

HORSE BEAN ( Vicla faba) 

Mosaic (cause undetermined) - "Haricots ( Vicia faba ) suffered as muoh as 
^O^S damage from mosaio in Quebec." (Diokson, B. T. Maladies des plantea en 
1920-21. Ann. Rep. Quebec. Soo. Prot. Plants 13 (1920-21); 66-67. 19210 



GUAR ( Cyamopsis tetragonoloba Taub. ) 

Southern blight caused by Sclerotium rolfsii Saoo . - found in light 
sandy soils only (in Texas) causing a reduction in yield of 1%. (Taubenhaus) . 



Brown patch disease oaused by Rhlzoctbnia solani KQhn 

The brown patch disease, which was reported in September 1 issue of the 
Plant Disease Bulletin is sometimes injurious on lawos in Connecticut, accord- 
ing to Clinton, and appeared in New York also, where Chupp says that it is 
quite troublesome on golf oourses. 



Piper, C. V. and R. A. Oakley. The brown patch disease of turf. Bui. 

Green. Sect. U. S. Golf Assoc It 112-115- June 1921. 
Plant Disease Survey. Brown patch of turf caused by Rhizootonia solani 

PI. Dis. Bui. 5: 76. Sept. 1, 1921. 



TIMOTHY 

Rust caused by Puooinia phlei-pratensis Eriks . « Henn . 

Timothy rust occurs practically throughout the United States, but it was 
apparently not very prevalent this year. It was reported from New York, South 
Carolina, Tennessee, Indiana, Minnesota, Iowa, Missouri, and North Dakota. The 
disease was said. to be unimportant in New York and South Carolina, and to be 
less prevalent in Minnesota than for several years. H. D. Barker, who has been 
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studying the ruat for several years, comments as follows on its occurrence in 
1921 : 

"In general I might say that timothy rust, at least 
late in the summer, was very hard to find throughout Iowa, 
Illinois, and Indiana. I made several examinations of 
timothy fields while we were on our trip South and found 
timothy rust very scarce indeed. I do not know what the 
cause for this was, except possibly the dry summer or 
peouliar overwintering conditions last winter, but the faot 
remains that timothy rust seemed soarcer than usual during 
the past summer." 

Smut oaused by Us til ago strlaeformls (West.) NiesB. 

Timothy smut was reported only from Now York, where the disease was 
found locally on a private lawn, acoording to Kirby; and from Iowa and 
Minnesota where it apparently was fairly general but unimportant. 



MILLET ( Panioum miliaceum ) 

Head smu t oaused by Ustila^o panioi-millacei (Pers.) V/int. - reported 
from Washington by Heald and Dana. 



SUDAN GRASS (Holous sorghum sudanensis (Piper) Hitchc.) 

An thraonos e caused by Colletotrichum cereale Manns - reported from North 
Dakota. Severe on two large fields in which it occurred in oonneotion with 
Baci ll us sorghi . It was much more abundant than the bacterial leaf blight - 
Wanda Weniger. 

Baoterial b li ght caused by Baoillus sorghi Burr. - South Carolina, North 
Dakota, and Washington. 

Leaf spot caused by Phoma insidiosa Tass. - Arlington Farm, Virginia, 
Sept. 1920. (Kooh, Elisabeth and Caroline Rumbold. Phytopath. 11: 345. Aug. 
1921. 

Smut caused by Sphaoelotheoa sp. - Washington. 



MISCELLANEOUS GRASSES 
The following organisms were reported on miscellaneous grasses as follows: 
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Clavicepa purpurea 

Agrostis alba - Wisconsin 
Calamagroatis canadensis - Minnesota 
Erysiphe gr a m in Je 

poa pratensis - South Carolina, Minnesota, 

Ytashington 
Hordeum jubatum - Minnesota 
He lmintho spor ium sp. 

Agropyron canlnum-Minnesota (Christensen) 
Agropyron intermedium " " 

Agropyron repens " " 

Agropyron smithii " " 

Agropyron tenerum " " 

Alopecurus pratensis " * 

Andropogon furcatus " " 

Calamagrostis canadensis " " 

Chaetochloa italioa ■ " 

Dactylis glomerata ■ " 

Digitaria sanguinalis " n 

Echinochloa crusgalli " " 

Elymus canadensis H H 

Elymus striatus " " 

Elymus virginicus " " 

Fectuca elatior (Dreohsler, Charles-Net 
blotch of meadow fescue caused by 
an undescribed species of Helmin- 
thosporium, (Abstract) . Phytopath. 
12: Jan. 1^22 . 
Hiorochloe" odorata-Kinnesota (Christensen) 
Hordeum jubatum- Minnesota (Christensen) 
Muhlenbergia sp. " " 

Panicura capillare " n 

Phalaris arundinacea" " 

Phragmites phragtniteB " " 

Poa pratensis- Illinois, Minnesota 
Setaria glauca-Minnesota (ChristenEen) 
Sorghum halapense ■ " 

Stipa spartea " u 

Zizania palustris - Minnesota 
Helmintho sporiuro bromi 

Broraus inermis - Minnesota 
Ophiobolus sp. 

Agropyron repens-New York(field; Kirby) 
Bromus secalinus- Arkansas (Rosen) 
Elymus spp.-New York(artificial inocula- 
tion; Kirby) 
Pestuca ootoflora-ArkanBas(Roeen; natural 

infection) 
Hordeum pusillum-Arkansas(natural infec- 
tion) 
Hordeum jubatum-New York (Kirby; artificial 
inoculation) 



Ophiobolus sp. (continued) 
Hystrix spp-New York (Kirby; 

artificial inoculation) 
Loliuin spp.-New York (Kirby; 

artificial inoculation) 
Phalaris spp.-New York (Kirby; 

artificial inooulation) 
Setaria geniculata-Arkansas (Ro- 
sen, natural infection) 
Phyllaohora flraminis 

Elymus canadensis-Uinnesota 
Elymus robustus " 

Puccini a ceanothi 

Tripsacum laxum- Arlington Farm, 
Virginia (J. A. Stevenson) 
Puccinia ooronata 

Pestuca elatior-New York 

Lemnodia arkansana-Texas, Oklahoma 

(Christopher and Butler) 
Phalaris caroliniana-Texas, Okla- 
homa (Christopher and Butler) 
Pucoinia filumarura 

Elymus condensatus-Washington 
Hordeum jubatum- Idaho 
Puccinia pramini g 

Agropyron repens-near barberry, 

New York (Kirby), Minnesota. 
Agropyron tenerum-Minnesota 
Agrostis alba-near barberry, New 

York. 
Dactylis gloraerata-New York 

(Kirby; near barberry) 
Hordeum jubatum-Minnesota, North 

Dakota, South Dakota. 
Elymus condensatuE-Vfashington 
Pestuoa elatior-New York 
Lemnodia arkansana-Texas, Oklahoma 
Phalaris oaroliniana " " 

Puooinia polys or a 

Tripsacum latlfolium - Arlington 
Farm, Virginia (J. A. Stevenson) 
Sclerospora g r ami ni co l a 

Setaria viridis-New York (Hoerner) 
Iowa (I'elhus - reduction 5%) . 
Minnesota 
Septoria agropyri E. a E. 

Agropyron repens - Wisconsin 
Ustilafio striaeformis 
Poa pratensis - Minnesota 
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SUNFLOWER - Rust 
SUPHiCV-TJl 

C. MISCELLANEOUS 

Rust caused by Puccinla helianthi Sohw, 

Rust caused by Puocinia helianthi Schw. - reported from Illinois (gereral); 
Michigan (Iose in silage value 10$ - Ooons) ; Wisconsin (less than usual, causing 
dropping of lower leaves - Vaughan) ; Minnesota (general and causing some damage); 
North Dakota (destructive to foliage on some varieties - Vfeniger) ; Colorado 
(present but unimportant - Learn); Arizona (reported from one locality but 
probably not common - Brown); California (Distribution general, importance slight). 

The following reference summarizes work done in Minnesota on this rust: 
Bailey, D. L. Investigations on Puccinia helianthi Sohw. (Abstract). Phytopath. 
12: 44. Jan. 1J22 . 

V/ilt caused by Sclerotinia sp. 

Montana : Serious in Gallatin County; reduction in yield for oounty 5^- 
Canker formed at the crown causing wilt and dryinG- Ocourred also 
in Bitter Root Valley. Canada thistle found infected. (Morris). 

Idaho : Reported from several parts of the state, but unimportant. 
(Hungerford) . 

Washington : Reported from three counties in the eastern part of the 
state. (Heald and Dana). 

Quite destructive in wet seasons. (Prank). 

The disease also was apparently common in Canada. (See Bisby, 0. R. 
Stem-rot of sunflowers in Ilanitoba. Scient. Agr. 2: 58-61. Illus. Oct. 1921). 

Baoterial wilt caused by Bacillus aolanacearum EPS 

Smith and Godfrey found that sunflowers were susceptible to Bacillus 

solanaoearum when inoculated artificially. (Smith, Erwin P- and Godfrey, G. J. 

Bacterial wilt of castor bean ( Ricinus communis L. ) Jour. Agr. Res. 21: 255-261. 
May 16; 1921.) 
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INTRODUCTORY STATEMENT 



The collaborators of the Plant Disease Survey, about lJjO in 
number and located for the most part at the various state agricul- 
tural experiment stations, have supplied the information that has 
been used as a basis for this summary. In addition to the collabo- 
rators, other plant disease experts, in federal, state, and private 
work, have contributed many valuable notes. The pathologists of the 
Bureau of Plant Industry have been especially helpful in this respect. 
Reports of the market inspections made by the United States Division 
of Markets, Bureau of Agricultural Economics, have been used, and most 
of the American publications on the subject of diseases of vegetables 
that have appeared during the past year have been . consulted and the 
references given. 

- Since the compiler has merely brought together the contribu- 
tions from the various sources, it is preferred that writers when cit- 
ing portions of this summary Give credit to the original contributor 
rather than to the sunma riser whenever possible. 

Data on losses from vegetable diseases have been given freely 
throughout the following pages. Revised and complete estimates of 
losses for the diseases of potato, sweet potato, tomato, bean, and 
cotton are being worked out and will appear in the Plant Disease 
Bulletin Supplement 24 entitled "Crop losses from plant diseases in 
the United States in 1921". For final loss estimates on the above 
mentioned crops writers should consult that supplement. 

Partioular attention has been given in tho following summary 
to the relation of weather to diseases and some correlations, between 
the influence of weather and distribution and severity, have been made. 
Readers are referred to the rather complete account in the Plant Dis- 
ease Bulletin Supplement 20, "Diseases of fruit end nut crops in the 
United States in 1921", for a summary of general -weather conditions 
in 1921. 

As is shown in the tabic of contents, tho information -has been 
summarised by crops end by orcp groups, some of our more important 
orops being given first and the less important ones arranged alpha- 
betically at the end. Since tho control of potato diseases is accom- 
plished largely by the practice of a few important measures, it has 
seemed best to summarize the results obtained in this field during the 
past year under separate headings, namely; seed certification, seed 
treatment, spraying, and dusting. A discussion of the individual dis- 
eases of potatoos and the other orops is then taken up in the remain- 
der of the summary. 
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POTATO 

Seed certification 

The outstanding feature of potato work in the United States and Canada 
during the last few years is the remarkable extension of the potato oertifi- 
oation movements This work, in olose touch with extension and invostignt.tnn*l 
agencies in the States and Canada, is partially meeting the situation brought 
about by the progressive deterioration of potato varieties by disease. 

It may be said that varietal standardization has already been accomplish- 
ed so far as standard types are oonoerned, but the potato certification work 
has not as yet advanced to the point where it deals with pure lines of high 
productive power. 

It is neoessary that standards be raised and that inspections in the 
various states be uniform and consistent. Undoubtedly, the time is ripe for 
a field oonference of workers and men in charge of inspection work, but such 
conferenoe, to be most successful, must needs oome during the height of the 
inspection season. It is to be hoped that the summer oonference of the Phyto- 
pathologies! Society in August 1922 may serve to bring about greater standard- 
ization of practice and oonformanoe to the best standards of excellence. 

The following extract from a letter by the United States Department 
of Agriculture, Office of Cotton, Truck, and Forage Crop Disease Investigation, 
to workers interested in potato seed improvement, throws light on some of the 
seed potato problems that must be met by inspection and certification. 

■It has not been so easy to control leaf-roll and mosaio as 
might be wished. Recent reports indicate that a good deal of certi- 
fied stook sent out from fields in the North to southern points has 
developed a large percentage of leaf-roll or mosaio. For example, at 
the Experiment Substation at Onley, Virginia, this season, one plot 
of Irish Cobblers grown from northern oertified seed showed 42% leaf- 
roll as well as some mosaic and other degeneration troubles, such as 
dwarfing, upward growth, etc; another plot of the same variety from 
northern oertified seed showed 7% leaf-roll. At Alexandria, Louisiana, 
in April 1921, fields planted with northern oertified Triumph seed 
stock showed between 70 and 80% of mosaic infested plants. In June 
1920, a 200-acre potato field near Charleston, South Carolina, planted 
with northern oertified Irish Cobblers showed leaf-roll or mosaio 
(acoompanled by curly dwarf and spindle sprout) affeoting 90/0 of the 
hills." 

Nearly all states report an inorease in the number of acres inspected 
and with the more favorable yield of 1921 this has meant a heavy inorease in 
bushels of oertified potatoes available for use. The significance of this 
body of high grade seed stock in reducing losses is apparent. 

Another noteworthy thing is the report on premium paid for certified 
stock. In other years when the premium was approximately 25/ a bushel, the 
growing of oertified seed stock was a good practical proposition, not alone 
for the slight margin over market price, but because of the greater sureness 
of a market* The prices reached with the 1920 crop and again with the 1921 
orop are such as to insure repayment for the time, trouble, and extra expense 
of producing certified seed, and this premium seems neoessary if the matter of 
production of oertified seed is to be permanent. The produoer of good seed 
potatoes deserves a legitimate profit. 
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POTATO - Seed oertifioation 2&1 

It will be noted that in Table 31 forty-two varieties of potatoes are 
listed. It is worthy of note that so many varieties are being oertified. 
Many of these are synonyms and some are "trade names". It will be a step in 
advance when this list of names is strongly out and some system of variety 
naming is adopted to permit better understanding. 

The potato oertifioation agencies have never done enough follow-up 
work with their products to seoure the telling figures showing the superiority 
of certified over oommon seed. The following statements and figures from var- 
ious states deserve deoord: 

IJew York : The yields of the inspeoted fields were twioe as high as 
the average for the state. (Barrus). 

Michigan; Speoial efforts to test Michigan-grown seed in other states 
were made in 1°,21. Seven-hundred- thirty seven hundred-pound 
eaoks were used in the tests in five states and the following 
records were secured: 

Table 32. Results of tests of Miohigan oertified seed made in 
various states in 1921. (H. C. Moore). 

;No. of 100#: No. of : Average increased yield per 

State tsaoks furn-: reoords : acre over home-grown seed 

•ished iseoured j produoed by Michigan certi- 

t ; fied seed. 



Po. I 


390 


Ohio t 


15 


Ind. : 


«•) 


111. I 


220 


Iowa i 


27 



21 s 63.0 



6l s 44.0 



62.5 bushels 

2.1 
6 3 .( 



_J t i_ 



•Compared with New York Certified Rurals. 

Minnesota ! The demonstrations were tried in 1921 in approximately 
50 of the oounties of Iowa. Owing to the extreme weather con- 
ditions which prevailed, the results are more or less incon- 
clusive. The year before Professor Pitch of the Iowa Station 
- oarried on similar demonstrations on a smaller soale and re- 
ported very good results in favor of the oertified produot. 
(A. 0. Tolaas). 

Colorado: Tests made by the writer at Eagle during the past season 
indicate that oertified seed yields more potatoes to the aore 
and the quality and vigor are better. (C. M. Tompkins). 



Repent literature 



Gilbert. Alfred H. Certified seed inspection in Vermont, potato Mag. 

37: 6, 20-21, 26. 1921. 
Hardenburg. E. V. Seed potato problems. Potato Mag. 3 10 : 22-23* 25, 

30. 1921. 
Tolaas. A. 0. Seed oertifioation makes great progress. Potato Mag. 

3^: 9-11, 25- 1921- izedbyXjCT 
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Seed treatment 



The hot formaldehyde method of Melhus has continued in favor in several 
states. Blodgett and Perry 1 tell of 9,000 bushels being treated by this 
method. Prom this test it was found that the addition of .9 of a pint of 
formaldehyde per 50 bushels treated would maintain the desired concentration 
of formaldehyde (3.6 gms. per liter). 

The following statement and tables concerning results of seed treatment 
in Mew York have been furnished by the collaborators of that state. (See 
potato soab for c cmments from other states . I 

Table 33. Results of potato seed treated with hot formaldehyde in 
New York State during 1921, (Barrus and Chupp). 



Countv 


: Number of 
: tests 


Length of 
treatment 


Yield in bushels 
Treated : Untreated 


: Gain or 
: loss 


Allegany 
Gene3ee 


: 2 

! 1* 


2 minutes 


217.8 . W7.4 
.357-3 : 2b0.2 


S +20.4 

: - 2.9 



Ten replications. 

Table 34. Results of potato seed treated with merourio ohloride in 
New York State during 1921. (Barrus and Chupp). 





Number 


Length of 


Yield in bushels 


Gain or 


Countv 


of tests 


treatment 


Treated 


Untreated 


loss 


Allegany 


1 


1.5 hours 


268.0 


246.6 


♦21.4 


Chemang 


5 


1.5 


■ 


189.2 


154.2. 


♦35-0 


Cortland 


1 


1.5 


« 


160.0 


140.0 


♦20.0 


Erie 


1 


1.25 


« 


170.0 


170.0 


0.0 


■ 


1 


1.25 


■ 


307.0 
236.O 


279.O 


♦28.O 




1 


1-5 


" 


260.O 


-32.0 


■ 


18 


1-5 


• 


158.8 


127.9 


♦30.9 


Genesee 


1* 


•5 


■ 


219.8 


260.2 


-404 
-34.6 
♦64.0 


Livingston 


2 


1-5 


* 


225.6 
190.0 


260.2 
126.0 




1 


_ 




224.0 


259.0 


-35.O 


Onondaga 


3 


1.5 hours 


164.5 


150.6 


♦13.9 


Orleans 


3 


l.<i 


n 


140.6 


126.1 


♦li.<> 


Total 


... 39 


\verages 




177.2 


154.8 


•22.4 



* Ten replications. 

"One cannot draw conclusions in regard to the value of potato seed 
treatment from the results of a few tests in one oounty. But if a large 
number of tests are included, not only from different oounties but also 
during a series of years, and each report consistently points to appreciable 
gains in yield, the accumulation of benefits should bear considerable weight. 
In the table are listed the gains for four consecutive seasons. It will be 
cbs?rvod teat during 1918 and 1921 the inoreased yields were not so pronounced. 
The weather during these seasons was hot and dry, so that conditions generally 
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were unfavorable for potato production. Even then the gains were sufficient 
to more than pay for the cost of treating. Each field which showed a decreased 
yieia is listed separately, so that it stands out prominently, showing that 
occasionally, due to one or more of numerous possible reasons, the yields are 
decreased. Where data are available in such oases, however, the inoreased 
smoothness of tubers and uniformity in size usually are sufficient to off- 
set any decrease in yield," (Barrus and Chupp). 

Table 35* Summary of results of all potato seed treatments in New 
York State. (Sarrua and Chupp h- 



Year 



Number of 



Average yield in bushels : Average gain 
Treated ; Untreated : or loss 



1921 
1920 
1919 
I918 



4£ 

3 o 5 
28 

_49_ 



181.0 
277.0 
237.0 
201.0 



1594 

2M.9 
189.O 
167-0 



Total number of tests I57 Average gain +30-1 



Recent literature 



1. Blodgett, P. M. and P. R. Perry. Additions of formalin to 
maintain the concentration uniform with direct steam heat 
in the hot formaldehyde treatment of potatoes. Phytopath. 
(Abstraot) 12: 39, Jan. 1922. 

Not cited 

Porter, R. H. A two-minute treatment of seed potatoes. Potato. 

Mag. y-. 8-9. 2 fig. 1921. 



Spray ing 

The following statements and figures with reference to spraying for 
leaf diseases have come to the Office of the Plant Disease Survey during the 
past year: 

ftg York: 

Table 36. Results of potato spraying in New York previous to 1921. 
(Barrua and Chupp). 



Year 


;Average yield per 
Hurober of :Was bliflht : aore of 


: Average 
: gain or 




Counties : Testa : present i Sprayed : Check 


: loss 


1920 
1919 
1918 


11 : 57 s Yea ! 277,0 ■ 206.0 
4 : 14 : Ves : 339-0 : 274.5 
7 : 28 : No : 173.6 : 141.1 


:' ♦7I.O 
: *54-5 
: *32.5 






. -49.3 
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Table 37. Results of potato spraying in New York during 1921. (Barms 
and Chupp). 





sNo.of 
: tests 


• Fungicide 
used 


No. of 
appli- 
cations 


Was 

blight 

present 


Total 
cost 


•Yield per aore 


• Gain 


County 


: Sprayed 


Check 


: or 
iloss 


Erie 


: 1 


b-8-60 


5 


No 


5 4-58« 


1 199.O 


172.0 


1 *27.0 


Washington 


: 2 


4-4-5O-I 
6-6-50-7 


8 


No 


18.00 


: 280.0 


239-5 


:«40-5 

1 




: 1 


4-4-5O-I 
6-6-5O-7 


8 


No 


18.00 


: 153-0 
1 


I63.O 


I-1O.0 


Orleans 


> 3 


6-6-5O 
5-5-50 
5-8-50 


2 

5 
4 


No 


6.54 


1 

: 130.4 
: 


111.9 


Ul8.5 


Steuben 


: 1 


Replioated 
I44 times 


8 


No 





1 244.O 
t 


198.0 


:>46.0 


Onondaga 


' H 


4-4.50-3 


4 or 5 


No 


1 10.50 


; 200.8 


153-3 


.♦47-5 



Total teats 22 
Averages 



No 10.72 198.1 1^8.8 aSa3 



•Plus labor 

Spraying did not give as big an increase in yield during the hot 
dry seasons of 19l8 and 1921 as it did in the cooler and more humid sea- 
sons of 1919 and 1920. In the latter seasons the potatoes naturally 
yielded higher, and also because muoh blight was present, the differences 
between sprayed and unsprayed was very marked. 

West Virginia ; 

Table 38. Results of spraying tests in Vest Virginia as reported 
by Oiddings. 



Variety 



Irish Cobbler 



Common 



Plaoe 



Wheeling 



:Parkersburg 

t 

An early variety tParkersburg 

An early variety:Pairmont 



No. of t 
appli- : Dates 
cations t 



Results {Remarks 



.5-27,6-6 1 2 
o-20,o-30i 



-27,6-6 j25% gain:Practioally free 
.•from all diseases 
1 except tip-burn 

6-12,6-16:20% gain:Tip-burn severe 
6-27 : : 

t 1 

5-21. 6-2: Ho gain jTip-burn severe 
£-16,6-27. 1 

p-l4,5-26;33 i/3% I 
6-4,6-17,*. gain 1 



7-1 



_L_ 
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Variety 


:Plaoe 


:No. Of 
:appli- 

; cations 


Dates 


Results 


Remarks 


Not stated 
Not stated 


: Davis 

1 

:Davis 


I .3 
1 3 


Not given 
Not given 


37-5* 
gain 

29.4* 
gain 


Very little late 
blight 

Very little late 
blight 



Forty-seven Ohio potato growers in 9 oounties during 1921 made 60 tests 
on one-half acres or more of potatoes. Thirty-four of these growers 
left check roW3 unsprayed, and 31 of these received a profit. From 4 
of the 60 tests, insufficient increases were received to offset the 
cost of spraying. The average increase for all tests was 31 bushels 
per acre. Hopperburn (tipburn) of the leaves was the main potato 
trouble against which control was secured. This disease is oaused by 
leafhoppers which enter the fields in midsummer. Bordeaux mixture, 
5-5-50, was used. Besides being a fungioi.de, this is known to repel the 
leafhoppers. During the growing season, 3-4-5-and 6 applications were 
made at two weeks* intervals. Four applioations of spray gave the high- 
est net gain (455*7° P er a ° r ©'* from 75 to 9° gallons per aore per 
spray were found to be advisable. Power, traotion, and hand-pump out- 
fits were all used in these tests. Power sprayers gave better results 
than traction outfits. All sprayers, with one exception, were equipped 
with three nozzles per row. Two nozzles were directed up and one down, 
an effort being made to cover both sides of the leaves. Results in- 
dioate that 3 nozzles per row are absolutely essential for effective 
spraying. Rods equipped with 3 nozzles par row and operated by hand 
gave the most thorough oovering of foliage. Extra labor required in- 
creases the oost of this method of spraying. (Parks and Clayton 1 ). 

Table 39* How spraying potatoes with Bordeaux mixture paid in 
Ohio in 1921. (parks and Clayton). 



No. of: All types machines 



sprays sNo. of : Increase :Net 

:tests:ln bu. :gain : 
; , , :per acre:per A; 



24 

10 : 



20.9 
43-8 

4O.4 

33-2 



{23.85 
55.70 
48.30 
34.87 



Traction sprayers 



No. of tlnoreaae :Net 
tests: in bu. :gain 
, , :per aore:per A. 



14 r 
3 = 



16.0 
33.5 



:$1&.50 
! 40.25 



33-2 1 34.87 



Power sprayers 



No.of;Increase:Net 
testsrin bu. .-gain 
:per acreiper A. 



9 i 28.9 ,{35.85 

5 i 47.6 : bl.40 
12 s 43.2 : 52.35 



and ; Ihe following results of English tests are of interest 2 : "Spraying 
has inoreased total yield of all plots in the nine years' average." 
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Table 40. Mine years' average of results of spraying tests, 
the oontrol of late blight, conducted in England. 





Not sprayed 


Sprayed once, 
earlv 


Sprayed onoe, 
late 


: Sprayed twioe, 
: early and late 


Ware# 
Seed 
Chats* 
Diseased 


Cwt. 
9O.4O 
28.82 
I8.49 

8.00 


Cwt. 

IO5.69 

32.09 

I7.48 

8.92 


Cwt. 
IO8.65 
30.82 


: Cwt. 

: 115-23 

31.41 

: 16.79 
6.97 


Total 


lAW*, : lU.OO 


164.. 00 


': 170.50 



•Chats - small potatoes. 



Literature cited 



Parks, T. H. and E. E. Clayton. Does spraying potatoes with Bor- 
deaux pay? Ohio State Univ. Ext. Leaflet. 1921. 

Pennington, S. and H. G. Robinson. Spraying of potatoes for blight 
or potato disease, ( Phytophthora jnfestans ). Bui. Univ. Col. 
Reading 30: 9. June 1921. 



Dusting 

A number of collaborators have furnished reports, which are given below, 
regarding the use of dusts for the oontrol of leaf diseases of the potato: 

Mew York: Last year, Professor Whetzel in his conclusions on the re- 
sults of potato dusting work said that more carefully planned and 
more extensive teats must be made before the question of the rela- 
tive values of dusting and spraying is finally decided. Such tests 
were conduoted this year but the question is not yet answered. It 
may require several years of experimental work before it can be 
answered. in a satisfactory manner . 

Weather conditions were not favorable for the development of 
late blight in most parte of the state. As a result '.I late blight 
was not a factor in these experiments with the exoeption of those 
on Long Island where this disease was of considerable importance* 
In all the previous recorded experiments with Bordeaux mixture, 
the most significant increases in yields due to spraying have been 
obtained when late blight has been a factor of importance, while 
during non-blight years the inoreases from spraying have been only 
normal and on the average sufficient only to pay for the cost of 
application. Copper-lime dust is a substitute for Bordeaux mix- 
ture spray and the most significant results from its use would 
seem to come when blight is an important factor. 

It will be noticed from the average yields of each experi- 
ment that there is a oonsistent increase in yield of the dusted 
rows over the checks. In only one case was there a decrease, this 
being where potatoes, planted in muck, died early in the season 
before the advantages of the application could overcome the in- 



jury caused by the use of the dusting machine. In a majority 
of the experiments where a power duster was used the increase! 



i?gle 



POTATO - Dusting 



26 7 



are significant and indicate, even in the absence of blight, a 
beneficial effect from the dust. The increases, however, are 
somewhat smaller than those obtained from the Bordeaux spray, 
except in one experiment. 

Prom the experiments we must conclude that copper lime dusts 
under the conditions applied this year afforded protection to the 
vines as indioated by the increase in yield over vines not ducted, 
that thoy afforded ample protection against late blight, but that 
the protection through the application of these materials by power 
and traction machines against such injuries as tip-burn, hopper- 
burn, and those caused by flea beetles was not as great as that 
afforded by Bordeaux mixture applied with a good traotion sprayer. 
It is apparent that the power duster was more efficiont than the 
traction duster and that dusting with a hand machine gave the best 
results in yield due, probably, to better distribution of material 
and to absenoe of machine injury to the plants. (M. P. Barrus. 
Potato dusting experiments in New York during 1921. (For complete 
account of tests write Department of Plant Pathology, Cornell 
University) . 

.-Pennsylvania: 

Table 41. Results obtained in Pennsylvania on dusting potatoes, *7**« 



Application 




Yield per acre, bushels 



Lehigh 
County 



Sohuylkill 
County 



Bordeaux 4^4-501 
Copper dust : 
C hec k • 



208.5 :Increase of sprayed 
172.5 : over dust, 40 bu. 
Ib6.7 :Yields not given 



The data for Adams County wore supplied by R. C. Walton. 

Those for Lehigh and Schuylkill Counties were supplied by E.L.Nixon. 

Ohio; Fourteen tests with Bordeaux dust and other potato dusting mix- 
tures gave results greatly inferior to those secured by spraying, 
(parks and Clayton). 

Miohinan : Some control of leaf hopper by both Bordeaux spray and copper 
lime dust. Early blight, late attaok, not controlled. In general, 
results favorable with dust, given proper timing of applications. 
(J. S. Kotila). 

Wiaoonsln: Dusting experiments were oonducted with potatoos at this 
station using both powdered Bordeaux and unoombined Bordeaux or 
monohydrated copper sulphate and lime. When foliage was thoroughly 
dustod on tho under sido it appeared these two dusts repelled the 
potato leaf hoppor and controlled hopper burn fully as well as 
when liquid Bordeaux was used. The season of 1^21 was very dry, 
however, permitting the dusts to remain thiok on the foliage muoh 
longer than tho ordinary season. With an arbitrary standard of 
throe or four applications of dust and spray, I doubt whother 
Bordeaux dust would give the protection against hopper burn which 
is possible with liquid Bordeaux. I do not oonaider last season's 
results conolusivu. (John E. Dudley, Jr.). t' - 
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Minnas otja i Inconclusive. (Leaoh). 

Iowa; We tried out on a very small scale, dusting of potatoes for 
tho loaf hopper with powdered Bordeaux mixture, but it was en- 
tirely ineffective. (P. A. Penton). 



Diseases 



late blight oaused by Phytophthora Infestans (Mont. ) De Bary 

The year 1^21 may be considered as a year in which a late blight epi- 
demlo was averted by the general high temperatures and drouth prevailing in 
the early half of the growing season. Nine teen- twenty was considered the 
worst blight year for tho late potato states since 1915- Accordingly, late 
blight was expected to be rather serious when first reported, but climatio 
conditions operated to check the spread from primary souroes. 

Distribution and importance of lute bliflht in 1921 

late blight in 1°,21 was reported from Maine, New Hampshire, Vermont, 
Massachusetts, New York, Pennsylvania, Maryland, West Virginia, North Carolina, 
Michigan, Wisconsin, South Dakota, and *7ashington; and, according to Colin G. 




General range 

Scattered occurrence prior to 1^21 

Ooourrence in 1921 



currence 



I 

Pig. 64. Approximate known range of PhvtQPh t hora infestans , and 00- 
e record for 1921. 
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Welles*, it ocourred in the Philippine IslandB at Trinidad, Mountain Province. 
In all states except Pennsylvania and a portion of West Virginia blight was 
of minor importance in its effect on. the foliage. With the scattering infoo- 
tion considerable loss fror. 'tuber rot in somo shipmonts has been reported by 
market reporters frop Maine and Mew York. 

The range in 1921 again shows the strong influonoe of July rainfall 
(Figs. 64 and 65), the areas in nearly every case ooinoiding closely with 
the rainfall map for July* {of. Coons, G. H« Michigan potato diseases. 
Michigan Agr, Exp. Sta. Speo. Bui. 85: 5-49. Illus. 19lo). (Rainfall maps 
for August and Septembor are given under discussion of early bliflht distri- 
bution). 



^-4-6 inohos 



s%K 



Over & inches 



Pig. 65. Total precipitation for July 1921. (Adapted from Nat. leather 
| and Crop Bui., sorios 1921*3. 7. Aug. 17,1921.) 

Some of the more significant reports of the collaborators and others 
concerning lato blight are given below: 

Maine : ( Aroostook County): There is not any late blight of economic 
ioportanoo. Undoubtedly, Aroostook County has been much more 
favored with rain than any other part of the state, and the 
record is as follows: May I.63 inches, June I.58 inches, July 
2.49 inches, and August 5*43 inches. If tho previous three months 
had been wet, the August rainfall would moan something, but lack 
of rain in May, June, and July, in my opinion, put. late blight 
out of business so far as doing any damage in Maine is concerned... 
(W. J. Morse, September 10). 

Iflto blight is really horo (Aroostook), but so alight that 
it would be overlooked by almost any one but a trained observer. 
It will not be a factor in yield, but may result in an occasional 
rotted tuber, particularly if tho digging ha3 to be done under 

wot conditions However, a frost that may come at any timo 

now, would largely, if not entirely olininate danger from rot. (Morse, 
September 13). 
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Mew Hamp s hir e? late blight has bean vory scaroe and wo will have very 
litt;.e tubor rot. Wo have had a very 4ry summer and havo seen 
the disease) only onoo in an unsprayed fiold (September 14), and 
while it was well distributed, tho daraago done was nogligible. 
(Butler). 



Vermont : In tho Connecticut Rivor Valley, near Brattloboro, there has 
boon a general infection of several fields. In Orango County, 
li£ht infections In only ono or two fiolds. Theso latter seemed 
to originate at tho time of rains, but dry weather coming on the 

blight was ohocked In the Brattleboro oase, I believe that 

the infection has boon brought on by tho heavy mists which have 
boen prevalent there recently. (Gilbert). 
Very little, perhaps 1%. (Lutman). 

Rhode Island: Not of serious importance. (Browning). 

Connecticut: I have not seen a single speolmen of this fungUB on 
potatoes here this year. (Clinton). 

M ew York : Of little importance this year, a traoe in most oounties. 
Too dry and hot for the fungus. (Chupp - See Table 43 showing 
results of field inspections, page 272). 



Pennsylvania; 



Important locally in high altitudes, roduoing the 

yield for tho state 5 to 
lOJo. One hundred percm t * 
found in one field. Most- 
ly in tho mountainous 
section, none in the south- 
eastern part. Tho follow- 
ing reports by counties 
may be made: Payette, 30&f 
Somerset, 25%i Susquehanna, 
30%. (Thurston and Orton). 

Maryland: Less 
prevalent than usual. 
\Templo and Jehle). 




Areas of highest elevation 

+ Severe loss 
v Moderate loss 
Slight loss 

Pig. 66. late blight distribution in 
Pennsylvania, 1^21, showing relation to mountain- 
ous areas. 



West Virginia: Local 
in high altitudes in Randolph 
and Tucker Counties. Mr. 
Sherwood found late blight 
at Beverly in Randolph 
County. Tho same seed was 
traed for three other 
patches and blight was vory 
prevalent in all fields 
planted with that seed. He 
considers this condition 



due to the planting of infeoted seed as adjoining fields did not show 



ovidence of blight at that time, July 7-8. (Oiddings). 
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Ksntuok y i A very slight amount of late blight reported in Ootober from 
Louisville. (Valleau). 

North Carolina : Very common this year in some mountainous seotions. 
Potatoes vers planted rather early, the weather was abnormally 
warn, and blight did not appear before the potatoes were dying. 
Did slight damage to tho winter orop grown on the Eastern Shore. 
(Poster). 

Michigan : Specimens in early phaso of decay from Alpena County, 

September 4. Specimens wore seen and reports of tuber rots in 
car shipments confirm existence of blight in this section. (Coons). 

Wisconsin : Of minor importance in looal areas (Price, Rusk, and Wash- 
burn Counties), reducing the yield for the state very slightly. 
The maximum found in any one fiold was 75%. First roportod 
September 27. It is probably attributable to looal showers. 
(Vaughan) . 

Minnesota; Not observed this season. (Seotion of Plant Pathology). 

Iowa: None present. (Melhus). 

South Dakota : About 5J& found in ono field near St. Onge. (Petry). 

California? Late blight was severe in Humboldt County. There aro 400 
aores of potatoes, of whioh about 150 acres are affectod. It 
seems that this disease as found in Humboldt County does not 
develop readily elsewhere. (Milbrath). 

Philippine Islands - Trinidad, Mountain Province: Tho temperature 
of this region, due to the high altitude, is rather low compared 
with tho rest of the Philippines. The most serious disease preva- 
lent during the period in whioh observations wero made, was the 
late blight of potatoes. Aocording to Mr. Wright, Superintendent 
of tho Trinidad Farm School, this disease is tho limiting factor 
in Irish potato production. Likewise the disease is vory serious 
on tomatoes and is also the limiting faotor in their production. 
Late blight is easily checked by spraying with Bordeaux mixture 
every two woeks throughout tho growing season; so the loss which 
has hitherto resulted from this disease may be entirely prevented. 
(Colin G. Welles 1 - Deoeraber). 

Losses from late blight in 1<J2], 

Table 42. Estimated reduction in yield from late blight as reported by 
collaborators, 1°/21. 

pcroent reduction in yield: states 

5 • Pei'tiyslvania 

2 : We3t Virginia, North Carolina 

.5-1 : Maine 

.3 : :NewVYork 

, ,, t ,, , : Michigan,, Wisconsi n ,, Washington, Oregon 



272 



POTATO - Late blight 



Table 43. Losses from late blight in New York State by Counties for 
1521. (Chupp). 





Percent of 




Pereent of 




: Percent of 


Countv 


crop loss 


: Countv 


orop loss 


iCountv 


icrop loss 


Allegany 


0,24 


: Essex 


V.S* 


t Steuben 


c 

: v.s. 


Broome 


V.S. 


: Franklin 


V.S. 


: Suffolk 


t v.s. 


Cayuga 


0.16 


:Oenesoe 


V.S* 


: Tioga 


I v.s. 


Chemung 


V.S. 


j Livingston 


V.S. 


j Tompkins 


i v.s. 


Chenango 


V.8. 


: Nassau 


V.S. 


: Warren 


• v.s. 


Clinton 


V.S. 


: Oneida 


0.24 


: Washington 


: v.s* 


Cortland 


O.85 : 


: Onondaga 


V.S. 


:Wyoming 


: v.s. 


Erie 


V.S. 










v. s 


Very slight. (A trace 


was reported from most counties.) 



Table 44. Losses from late blight of potatoes, oaused by Phytophthora 
inf e.itans . as shown by examination of oars at destination by inspectors of 
the Bureau of Markets and Crop Estimates, 1921. 





: Range of 


Ho.of 


Average 


: Range of 




Origin of 


•dates of inspec- 


cars 


percent- 


: percentages of 


Remarks 


shipment 


: tlon 


with 
deoav 


age of 
deoav 


: decav 






;No.oars: 


Percent 








1920 oroB 








Delaware 


: April 25 


1 


4 


: 1 : 


4 


With slimy 


Florida 


•.April 13-29 


4 


36 


: 2 t 
s 2 : 


60-70 
1-12 




Idaho 


iFebr. 7 


1 


5 


i 1 : 


5 


With Pusarium 


Maine 


:Jan. 10- June 17 


135 


3 


t 20 : 
I 115 : 


5,14 
1-4 




Maryland 


:April 20-June 4 


4 


4 


: 4 : 


2-9 




Miohlgan 


j Jan. 13 - May 31 
1 


11 


3 


1 1 : 

1 10 : 


10 

2-4 




Hew Jersey 


:Maroh l6 


1 


5 


: 1 : 


5 


With Pusarium 


Hew York 


iJan* 6 - June 10 


139 


3 


t 10b : 


5-lD 






t 






«M 




Oregon 


:Jan. 14 


1 


24 


: 3 > 


18-33 




Pennsylvania 


tJan. 5 - May 2 


IV 


5 


: 10 : 

; 1 : 


5-14 
1-4 




Virginia 


:March 15-June 22 


6 


2 


1-5 




Wisconsin 


:Jan. 5 

j Jan. 8 - June 2 


1 


3 


1 1 ! 


, 3 




Canada 


38 


2 


■ 5 ■ 


6-9 












■ 33 > 


1-4 




Unknown 


:Jan. 28-June 10 
1 

j 


9 


b 


: 1 .' 

! 8 ': 


35 

1-4 


With slimy 
soft rot 



370 



■ Google 
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Range of 


:No.of 


Average 


Range of 




Origin of 


.dates of inspec- 


:oars 


percent- 


percen 


£ge of 


Remarks 


shipment 


tion 


.with 
^deoav 


age of 
decay 


decav 






No. oars 


Percent 








: 1921 crop 








Maine 


Sept. 20-Deo. 12 


100 
t 


4 


1 
lb 
ft 


40 

5-20 
2-4 


With other 
decays 


Michigan 


Oct. 28 - Deo. 1 


9 


5 


I 


5-12 












2-4 




New Jersey 


Sept. 1 


1 


2 


1 


2 




Mew York 


Sept. 13-Deo.l2 


• $ 


3 


6 
42 


5-15 

1-4 


With other 
decays 


North Carolina 


June 6-I7 


2 


31 


2 


5-57 


it ft ■ 


Pennsylvania 


Nov. 10-23 


2 


2 


2 


2 




Virginia 


Nov. 30 


1 


1 


1 


1 




Washington 


Oct. 26 


1 


5 


1 


5 




Unknown 


Nov. l-l8 


4 


4 


1 
3 


9 
1-4 








168 

ia inspected (calendar year)... 2' 




Total m 


unber cars potato* 


49 



Dates of first observation of late blight , . 1921 

April 14 Florida 

June 23 Suffolk County, N. Y. (Chupp) 

July 2 Randolph County, W. Va. (Qiddings) 

July 7-12 Avery County. North Carolina (Shapovalov) 

July 26 St. Onge, S. D. (Petry) 

July 30 Humboldt County. Calif. (Milbrath) 

August 5 Somerset Co., Pa. (Well distributed, Nixon) 

August 15 Bath, Steuben County, N. Y. (Pernow) 

August 20 Prssent in 9 counties in Pa. (Thurston) 

September 1-13 General outbreak in New York (Chupp) 

September A Alpena, Michi (Coons) 

September 8 Brattleboro and in Orange Co., Vt. (Gilbert) 

September 11 Amherrt, Mass. (Osmun) 

September 13 Aroostook County, Me. (Morse) 

September 24 New Hampshire (Butler) 

September 27 Park Palls, Price County, Wis. (Vaughan) 

Digging time Prioe and Rusk Counties, Wis. 



Recent literature 



Cited 



1. Welles, Colin 0, Plant diseases found at Trinidad in December, 
1921. Philippine Agriculturist 10: 348-349. Pebr. 1922. 



Not cited 

Morse. W. J. The transference 
Phytopath. U: 94-96. 1921. 



of the potato late blight by 3$Jeets. 
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Murphy, P. A. The s.eurces of infection of potato tubers with 
the blight fungus, Phytophthora infestana . Sci. Proe. Roy, 
Dublin Soc. n.s., U6s 353— 368- Aug. 1921. 

Pennington. S. and H. 0. Robinson. Spraying of potatoes for 

"blight" or "potato disease" (p hytophthora i nfest ans). Bui. 
Univ. Coll, Reading 30: l-(9). Diagrams. June 1921. 

Pethybridge, G. H. Some recent work on the potato blight. Rep. 
Intern. Potato Conf. 1921: 112-126. Illus. (1922). 
List of books quoted: p. 123-125. 

Early blight caused by Macrosporium solanl E* 4 M. 

This disease, referred to in the 192O summary (PI. Dis. Bui. Suppl. 
16: 187-188. June 1, 1921. ) as one of the four or five most universal potato 
diseases in the United States and which was in 1920 of slight importance, was 
this year, in contrast to 1920 conditions, of great importance in many states 
as t".ie following table of losses indicates: 

Table 45. Losses from early blight in 1921, as reported by collabora- 



Percent loss 



1921 Deoember forecast : Less computed in 

: bushels 



West Virginia 


3.0 


Kenticky 


15.0 


Tennessee 


5.0 


North Carolina 


1.0 


Mississippi 


2.0 


Texas 


1.0 


Ohio 


1.0 


Indiana 


1.5 


Michigan 


10.0 


Minn os ota 


1-5 


Soutli Dakota 


2.0 


Kansas 


5.0 


Colorado 


10.0 


Utah 


1.0 


California 


2.0 



4,080,000 
3,770,000 
1,820,000 
4,043,000 
l,o6!i,ooo 
2,072,000 
6,728,000 
3,570,000 

27,200,000 

27,525,000 
4,400,000 
4,160,000 

11,070,000 
2,415,000 

10. 064.1 000 



126,000 
665,000 

9b, 000 

41,000 

22,000 
21,000 

68,000 
54,000 

3,022,000 
42,000 
90,000 
219,000 
1,230,000 
24,000 
205.000 



Total 5,925,000 



The following states reported early blight as of less importance than 
last year, with losses under 1%: Maine, New Hampshire, Vermont, Massachusetts, 
Rhode Island, Connecticut, New Jersey, Delaware, Maryland, Virginia, North 
Carolina, South Carolina, Florida, Mississippi, Louisiana, Arkansas, Wisconsin, 
Iowa, North Dakota, Arizona, and Idaho. 

The following reports from western states, reiterative of similar re- 
ports for 1920 are worthy of reoord and conditions in the areas merit further 
investigation. 

Digitized byGoOglC 
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Montana j Aeported no early blight seen, doubt if it occurred this 
year - found only once in past ton years. (Jennison). 

Washington : Ho authentic reports. (Dana). 

Weather relations to early blight 

. Prom an analysis of conditions at Waupaca, Wisoonsin in 1^17 » R* D. 
Rands made the following summary of weather relations as they affeot early 
blight epidemics: 

(1) "In order to have the optimum conditions for an epidemic there 
must be relatively high temperatures in combination with a more or 
less weakened condition of the plant so that the fungus can make its 
greatest spread* 

(2) "That such development will not occur unless the above con- 
ditions are prefaced by relatively moist periods of high humidity 
and abundant dew or rainy weather when spore production and infection 
can readily take place." 

The prevalence of early blight (expressed by symbols in use in the 
Plant Disease Survey) is indioated by states, so far as data are at hand, on 
the accompanying maps of the United States (Figs. 67 and 68). It will be 
noted that the New England states, whioh has low rainfall in August and Sept- 
ember, had but slight attacks of early blight, while the states that reported 
considerable loss - West Virginia, Kentucky, Tennessee, Michigan, Indiana, 




■ Slight loss 
* Moderate loss 



, s^/f 4-6 inohes 
y$&$\ Over 6 inches 



Pig. 67* Rainfall map for August, 1921 with early blight loss indicated. 
(Adapted from Hat, Weather and Crop Bui. series l°,2l3o, Sept. 21, 19».) 
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- Slight loss 
v Moderate loss 



^^4-6 inohcs 
X^ty Over 6 inches 



Pig. 68, Rainfall map for September 1^21 with early blight loss in- 
dicated* (Adapted from Hat. Weather and Crop Bui., series 192l": 7. Oct. 19, 
1921. ) 




Very alight loss 
v Moderate loss 

(Early blight was found in all counties) 

Pig. 69. Early blight in Hew York, 1921. (Chupp). 

Kansas, South Dakota, a»e for the niost part those in which rainfall was mo3t 
plentiful. From a comparison of these maps with the prevalence reports of 
early blight, especially when the hish temperature conditions of 1921 are< T»-[c 
oalled, the aocuracy of Rand's conclusions is apparently confirmed. 
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From a comparison of the aooompanying map (Pig.. 69) indicating the 
severity of early blight in New York, acoording to the results of the rather 
large number of field inspections in the state, with the rainfall map for 
September (Pig. 68), a correlation of the prevalence of early blight with 
late summer rainfall similar to that shown for the oountry in general is 
apparent for New York. 

Reference 

1. Rands, R. D. Early blight of potato and related plants- Wisconsin 
Res. Bui. 42: 486, p. 37. 1917. 

Fusarium blight caused by Fusarium oxysporum Sohleoht., and related 
organisms 

Pusarium blight or wilt, typioallj known as a hot weather and warm 
soil disease, was especially prevalent last year in all Beotions exoept those 
where reinfall was plentiful. The reports available to the Survey are 
summarized in Table 46, and some of the nore significant statements of col- 
laborators and others are quoted below, 

Western states : Pusarium wilt, blight and other diseases of this 
group always have been and remain a problem of the utmost 
importance in the West. While instanoes may be observed where 
infection is close to 100% we have no effective measure of con- 
trol to offer. We have seen a good deal of sad conditions. Now 
we have practically reaohed the point where it is imperative 
for us to make a deoisive transition into the domain of augment- 
ed experimental activities. The control measures for the 
Fusarium diseases should be studied from the view point of both 
the soil and the seed infection. It must be oonsidered also that 
the Fusarium troubles of the potato plant are not caused by any 
single speoies of this fungus, as was onoe supposed, but by 
several speoies of this genus* It is quite probable, therefore, 
that the ultimate oontrol measures may differ with the different 
species. (Shapovalov). 

Washington: I think that disease conditions are worse In the Yakima 
Valley than they have been for a long time, especially on 
potatoes. Up to the present time, I have not oonsidered that 
the Fusarium wilt was a faotor in this state in disease work. 
The first field that I visited at Wapato, I found praotioally 
99?S Pusarium. (Zundel, August 23). 

Upon closer observation, the Fusarium wilt in the Yakima 
Valley is probably the western field rot (Fu.Ba ri ugi radioioola ). 
(Zundel, September 3}. 

New York ; The weather was hot and dry waioh seems to favor wilt.(Chupp). 

In diana : Many indications that disease arises primarily from soil 
rather than a seed infection. (Gardner). 

giizedbydOOglC 
Montana 1 Hot, dry July and August seemed to Inorease disease. (Jennison). 
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Colorado: Fusarium wilt, the chief and r.ost serious disease 

has made its appearance in every field, The season is con- 
siderably advanced and there lias been u prolonged hot spellf 
consequently the disease hnc already become well established. 
(Shapovalov, August 6). 

Very prevalent and extremely bad in many individual 
oases. A few fields were a total failure on this account. 
(MacMillan, October 31). 

Table 47. Losses oaused by Fusarium wilt reported by collaborators; 
with yields as given by the Bureau of Markets and Crop Estimates. (Monthly 
Crop Reporter 7: 154. Dec. 1921.) 





Percentage 


iProduction : 




Percentage 


Production 


State 


reduction 


sDeoembor 1921 : 


State 


reduction 


December 1921 




in yield 


:orop estimates ; 
: (Bushels) : 




in yield 


crop estimates 
(Bushels) 


N, Y. 


1.5 


i 33,990,000 1 

: 21,586,000 : 


Minn. 


1.0 


27,525,000 
8,160,000 


Pa. 


3.0 


Nehr. 


10.0 


Ky. 


5.0 


■• 3,770,000 i 
1 1,088,000 : 


Mont. 


2-3 


5,060,000 


Miss. 


Trace 


Colo. 


3.0 


11,070,000 


Ark. 


2.0 


! 1,815,000 ! 
! 6,72U,000 : 


Ida. 


u 


10,545,000 
10,064,000 


Ohio 


4.0 


Calif. 


Ind. 


•5 


: 3,570,000 1 
1 : 









S pec j.aj. reports 

Table 48. Percentages of Fusarium wilt in potato fields in Nebraska 
aB shown by field inspections, 1^21. (Goss and Werner). 





Number of 






Average 


County 


fields 


Aoreage 


Variety 


peroentage 
Fusarium wilt 


Box Butte 


12 


442 


Triumph 


5-33 




2 


86.5 


Early Ohio 


1-75 


Dawes 


9 


Triumph 


,11 

2.03 




3 


11.5 


Early Ohio 


Kimball 


10 


170 


Triumph 


4.67 


Scotts Bluff 


1 


11 


Triumph 


1.00 




1 


10 


McClure 


10.00 




1 


7 


Early Ohio 


3.00 


Sioux 


2 


22 


Earlv Ohio 


.50 


Total and average 


41 


791 




3.20 



Wart caused by Chrvsophlvctis endobiotica Schilb. 

doQole 

Wart oontinues to be regarded as a disease of major Importance both 
abroad and in the United States. Results of surveys showing the narrowly 
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restricted distribution in Amerioa, and reports of strict and effioient 
quarantines have reassured growers and workers as to the American situation. 
The great extension of the disease in England and Sootland 2 due to the 
effects of the war on trade movements, and the extensive tests of varietal 
resistance 1 are worthy of note by those interested. The faot that no varieties 
of the Rural group are immune makes potato wart have particularly dangerous 
significance to the American potato growing industry. The following state- 
ment by Weiss and 0rton3 of experimental work in the United States summarizes 
the results of federal and state investigations* 

"Potato and tomato remain the only demonstrated Amerioan hosts- 
Seven additional varieties of American potatoes are provisionally 
olassed as immune, making 34 in all out of 103 varieties tested, but 
the number of types of immune potatoes remains the same; namely, 
McCormick, Green Mountain, Cobbler, Spaulding Rose, Ehnola, and 
Burbank, while the Rural Hew Yorker, Early Ohio, Early Rose, Triumph, 
Early Michigan, Pearl, and Up-to-date types are susceptible. Eggplant, 
cayenne and pimento peppers, petunia, tobacoo. Datura sp., Solanum 
integrifolium . and S. carolinense are not susceptible to wart disease. 
S. nigrum and g_. dulcamara have never been found infected in America. 
Infection of highly susceptible varieties occurred in June during 
heighth of growth, but in general both infection and development of 
tumors were retarded by dry soil or high temperatures. In controlled 
soil temperature experiments infection occurred at 22*C., which is 
above optimum for growth of potato." 

Th e 1 321 potato wart survey 

The status of survey work on this disease is presented thus by 
0. R. Lyman and 0. Hamilton Martin, Jr. 

"The intensive survey of suspicious areas in Pennsylvania, West 
Virginia, and Maryland, initiated in 1919, oontinued in 1920 by the 
Plant Disease Survey acting for the Federal Horticultural Beard and with 
the Experiment Station authorities of the states oonoerned, was further 
oarried on by seven field assistants in 1°,21. The field work of the 
1921 survey began at Preeland, Pennsylvania July 7 and ended on 
August 27* 

"The survey was confined to Pennsylvania, West Virginia, and 
Maryland, the three states within whose borders wart was already 
known to exist. No new findings were made , in West Virginia . JJn- 
important extensions of the territory known to be infested were 
made in Pennsylvania by field men of the State Department of Agri- 
culture, In Maryland, field men, cooperating with officials of the 
State Agricultural Experiment Station at College Park, thoroughly 
surveyed the coal districts of Allegany and Garrett Counties and 
found wart in three new towns, making six towns In that region now 
known to be infested . 

" Pennsylvan ia: This year's work completed the survey of the 
bituminous mining distriots in western Pennsylvania where wart seems 
most likely to have become established. Many industrial towns were 
also surveyed in the oounties visited, together with a number of 
lumbering settlements* Ho additional areas of infestation were 
found either by the Federal inspection party or by the field men of 
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1921. 



the Pennsylvania Department of Agriculture. State officials, however, 
found a single case of wart at White Haven in the Hazel ton district, 
which had been included in the quarantined areas under suspicion, 
although no wart had ever been found there. In western Pennsylvania 
a state quarantine officer found wart in the town of Onnalinda in 
the immediate neighborhood of Beaverdale and Llanfair, which places 
were already known to bo infested. 

"With the close of the year's survey all the areas in Pennsylvania 
have been covered which, from our past experience, would appear to be 
especially suspicious. Further survey work on the past season's basis 
would seem to be unwarranted, though the quarantine officials must be 
on the watch for sporadic cases which may have escaped detection by 
the survey groups. 

Table 49. Present known distribution of wart in the United States, 
(G. Hamilton Martin, Jr.). 




Ho. of : : 

infested:Date of :Disoovered by 

gardens :discoveryj 

known : : 



Wanty Glo 

Lilly 

Llanfair 

Osceola Mills 

Vintondale 

Clarence 

(Snow Shoe) 
Woodvale 
Robertsdale 
Janesville 

(Smithmill) 
Beaverdale 
Yatesboro 
Onnalinda 
White Haven 

Whitmer 
Thomas 

C oketown 

Pierce 

Lord 

Mt. Savage 

Eckhart Mines 

Detroold 

Charlestown 

Midland 



:Cambria 



iClearfield 

: Cambria 

jC enter 
Huntingdon 



iClearfield 
iCainbria 

Armstrong t 
sCambria ; 

Luzerne : 



Randolph iW.Va. 
Tucker 



1 Allegany 



2 

1 

12 

5 
2 



: : 

; 8-27-19 tPlant Disease Survey men 

: 9-13-19 * " " " 

t 9-2J-19 1 * ■ " " 

; 10-8-19 1 ■ " " ■ " 

: 10-8-19 : •> ■ " 



2 1 10-14-19: 



2 
1 

3 
15 

l 

2 
21 



7-29-20 

8-3-20 : ■ " " 

9-1-20 ! " " ■ ■ 

8-18-20 :Pennsylvania State men 

- 20 1 ■ ■ 

-21 
21 

Plant Disease Survey men 
* <* * * 

West Virginia State men 



Plant Disease Survey men 



Plant Disease Survey and 
Maryland State party 



_*_ 




■y'GOOylt 
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" West Virginia : The southern West Virginia coal fields were 
thought worthy of further attention on account of the constant 
migration of miners between the northern and southern coal fields 
and also on account of the railroad down the Greenbrier Valley 
which affords an opportunity for constant communication between 
the two parts of the state. A few suspicious localities in the 
northern section also required attention. 

"No wart was found, all suspicious oases reported proving to 
be severe scab infection, although conditions in many of the gardens 
visited appeared to be favorable for the development of wart." 

" Maryland : The ooal areas of Maryland are confined to Garrett 
and Allegany Counties in the western end of the state. This region 
was rapidly surveyed by our field assistant in 1°,20 and wart found 
in three towns, - Lord, Mt. Savage, and Eckhart Mines, one infested 
garden being discovered in eaoh town. In 1*521 all mining villages 
and communities in Allegany and Garrett Counties were visited to- 
gether with a number of neighboring faming communities. 

"Wart was discovered at Detmold on August 5, at Charlestown and 
Midland on August 10, Eckhart Uin<-.s on August 11, and at Mt. Savage 
on August 23. Wart was first dieoovered at Eokhart Mines and Mt. 
Savage last year, but was found this year in new gardens on the dates 
mentioned* 

"Wart is now known in 'six mining towns with a total of twelve 
infested gardens as follows: Lord, one garden; Mt. Savage, four 
gardens; Eokhart Mines, two gardens; Detmold,. three gardens; 
Charlestown, one garden; and Midland, one garden. It is reasonably 
certain that wart is also present in a number of other localities. 
This can be determined only by future searoh." 

Importance of the Maryland situation 

"In certain respeots conditions in Maryland differ from those 
generally present in the infested districts of Pennsylvania and West 
Virginia, and there appears to be greater danger of the disease 
spreading to new territory. In considering the Maryland situation 
the following facts should be bome in mind. 

"(a) Seed potatoes are extensively grown in this region and oer- 
tain seed potato fields at Eokhart Mines lie only a short distance 
from infested gardens. 

"(b) The wart infested villages are not isolated from farms by 
uncultivated lands, but in many cases are immediately surrounded by 
tilled fields. Therefore, there is grave danger that the disease may 
spread from miners' gardens to neighboring farm lands. 

"(c) The people are largely Amerioans who have lived, in that 
region for generations. In the case of many families, certain members 
are farmers and others miners. The constant intercourse between the 
various members of such a family greatly increases the danger of wart 
spreading from gardens where it is now known. 

"(d) The infested region is not isolated, but is readily accessible 
by the National Pike from Cumberland, the "'/esternport Pike from 
Westernport and Piedmont, and by electric railways from Cumberland 
and Westernport. f nno | p 

"(e) The infested villages are but a short distance removed 
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from the Pennsylvania state line on the north and the West Virginia 
line on the aouth." 

In Maryland, therefore, survey work must be emphasized, and we must 
look to State authorities there to inaugura te a . gtrong, , effective quarantine 
to protect the adjoining districts . 
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Rhizootonia disease oaused by Cortioium vagum Berk* ano Curtis 

Rhizootonia, whioh oaused damage by decimating stands, cankering stems 
and stolons, oausing rot of feeding roots (Minnesota), and blemishing tubers, 
was an important disease in many states, as is shown by the accompanying 
table (Table 50) oompiled from collaborators' reports; and the quotations 
below. 



Table 50. Percentage losses oaused by Rhizootonia disease of potato, 
as estimated by collaborators, 1921. 



Estimated 
peroentage 
loss 



Estimated 
percentage 
jogs 



Vermont 


1 .5-1% 


: Indiana 


0.2 


New York 


1 1.5 


: Michigan 


5' 


New Jersey 


: . 3- 


. : Wisoonsin 


0.1 


Pennsylvania 


: 3. 


: : Minnesota 


1. 


Maryland 


i 3. 


. : Iowa 


6. 


Virginia 


I 2. 


: North Dakota 


0.1 


West Virginia 


t Trace 


: South Dakota 


2-5 


Kentucky 


: 5. 


1 Nebraska 


3-5% infeotion 


Tennessee 


: 1. 


: Kansas 


15. 


North Carolina 


1 6. 


:t Montana 


2. 


Georgia 


: 1. 


: Utah 


? 


Mississippi 


t Trace 


: 1 Idaho 


Louisiana 


: Rare 


:: Washington 


Texas 


: Traoe - 1 


:: Oregon 


8. 


Arkansas 


: Traoe - 3 


. : California 


8. 



Vermont: More serious than usual, resulting in many missing hills 
early in the season; 10 to 15% in some fields. (A. H. Gilbert). 
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Mew York : The first appearanoe recorded was June 6 in Suffolk County. 
Ho varieties were resistant, and Cobblers were probably most 
susceptible* (Chupp). 

New Jersey ; Less than last year; 5% ° f plantings in state were in- 
fested. (Cook). 

Pennsylvania : General, (Thurston and Orton). 

Virginia! Norfolk County, tooasional plants affected with Rhizootonia 
were found, probably not more than 1-2% on the average. (Pronrne). 

Kentucky t Important, oausing 5% reduction in yield for the state. 
Pound only in early orop, doing injury to underground stems. 
(Valleau). 

Soutjh Carolina: Present in abundance on northern seed shipped in for 
planting the early orop. May have been contributing cause for a 
rot of seed pieces in the ground with consequent failure of 
plants to come up in Charleston County. (ludwig). 

Florida: Especially noticed in the Hastings distriot. The Beed 
planted was said to be oertified, (Burger). 

Mississippi : Unimportant. (Neal). 

Louisiana : Rarely ooours. (Edgerton). 

Texas ; Prevalent, 1% loss. (Taubenhaus). 

Arkansas : Of little or no importance. (Elliott). 

Indiana - Worse than, last year or the average year. (Gardner). 

Wi sc onsin t Less than for several yearB, apparently associated with 

high soil temperature. Seed treatments with oorrosive sublimate 
proved very effective. Not any appreciable reduotion of stand 
this year. (Vaughen). 

Horth Dakota ; At present it seems likely to be the chief bar to ex- 
tensive potato certification. (Bolley, October 15) . 
One of our most serious diseases. (Couey). 

South Dakota : In most localities. (Evans). 

Our worst infectious potato disease. (Petry). 

Nebraska ; (See Table Jl). 

Kansas : Worse than usual, oausing at least 1$% reduction in yield. 

Attacked stems underground oausing missing hills and weak plants. 
Occurred in every potato patch. First appeared May 2, in 
Wyandotte County. Cool, wet spring; cooler than usual. Twenty-two 
hundred aores treated as a result of demonstrations covering a 
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period of 3 years. Average increase in yield due to treatment, 
19 bushels. (Stokdyk). 

Table 51. Percentages of Rhizootonia in potato fields inspect- 
ed in Nebraska, 1921. (Goss and Werner). 







: Number of 






Average 


County 




.fields 
inspected 


Acreage 


. Variety 


percentage 
Rhizootonia 


Box Butte 




! 14 


469 


t Triumph 


2-54 






: 2 


31 


Early Ohio 


5.00 


Dawes 




13 


16? 
16.5 


Triumph 


.78 






• f 


Early Ohio 


4.00 


Kimball 




% 


■ Triumph 


2.41 


Sioux 




4 


Triumph 


1.12 






1 


3 


Downing 


1.00 


Sootts Bluff 


1 


10 


McClure 


t 






1 


7 


Early Ohio 


1.00 




ave 


l 


, , 11 „ 


Triumoh 


t 


Total and 


ra«e 49 


9iq 




1.88 


Western States 


Rh 


Lzoctonia c 


isease under oertain seasonal condition 



beownes very active in the West, as has been the case this year. 
It should be learned why and how this occurrence takes plaoe and 
what oan be done to prevent the losses. (Shapovalov). 

Montana ; Very common and widespread. (Jennlson). 

Colo rado: In some oases it has prevented seed certification. (Learn). 
As the season progressed Rhizootonia developed and did about 
15% of the total damage incurred in the Greeley district. 
(MacMillan) . 

Arizona : Most serious with Peerless. (Brown). 

Washing ton: More trouble this year than usual. I find that potatoes 
planted from the latter part of April up to and including the 
middle of May are diseased, ranging as high as 80% Rhizootonia. 
Potatoes planted after May 15 and up to and including the fore 
part of June show very little disease* (Zundel). 

Oregon; Probably same as usual; our most prevalent and destructive 
disease. Fifty percent of plants in some fields dying. Caused 
blight of stolons and roots and stem base. Coextensive with 
host. First reported June 4» from Hillsboro. Corrosive sub- 
limate gives excellent control where soil is clean. (Barss). 

California; Very severe in Delta region. (Milbrath). 



Soab caused by Actinomyces scabies ( Thax. ) Giiasow 
This disease, now generally reoognized as influenced profoundly by 



POTATO - Scab 287 

soil reaction, soil infestation, cleanness of seed, and rate of growth of 
tubers, was reported generally from eastern United States but is known through 
survey records from every state. Although seven states report the disease 
as more severs, no striking effeots of hot weather were noted by collaborators, 
doubtless such relations being masked by the other factors influencing preva* 
lenoe. 

Table 52. Reports on relative prevalence of soab during 1°,21. 

Prevalence of scab - States 

More : New York, New Jersey, Maryland, Arkansas, Indiana, 

t Wisconsin, North Dakota, South Dakota, Washington. 
j 

Usual t Pennsylvania, Ohio, Uiohigan, Minnesota, Iowa, Idaho, 

t Colorado, Oregon (probably). 

Less : West Virginia, Mississippi. 

Table 53. Losses from potato soab in 1°/21 as reported by collaborators. 
(Crop estimates from Monthly Crop Reporter, December 1921.) 



State 


\ Amount of disease 




:Size of orop, bushels* 
: December. 1921. estimate 


Mew York 


1 1* 




. 33,990,000 


New Jersey 


t Very severe in early orop 


: 9,025,000 


Maryland 


3S 




1 3,185,000 


Mississippi 


5* 




, 1,088,000 


Arkansas 


1 %, fairly serious 




1 1,815,000 
1 6,728,000 


Ohio 


2* 




Indiana 


t Considerable 




1 3,570,000 


Wisconsin 


t 5%, ngeneral 




t 21,420,000 


Minnesota 


. 1% 




1 27,525,000 
> 4,128,000 


Iowa 


1 b* 




South Dakota 


5% 




: 4,400,000 
t 3,870,000 
: 10,064,000 


Oregon 


1 Hot very important 




California 


: 3% (2J& spring orop, 


4* 




: southern California) 





The following tabulations of figures, obtained during field inspec- 
tions in New York and Nebraska are included to show the importance of soab 
and to reoord some unusually high percentages met with in oertain fields. 
The data are too meagre to allow any generalization as to reasons for the 
high percentages in certain counties, but more intensive work along this 
promising line would doubtless show strong correlation with some of the fac- 
tors influencing 3oab. It should be said that not all of the seed used in 
these fields was treated, nor was it all certified seed. 



New York: I have been down on Long Island the past week and have 
quired about the prevalence of potato scab there during 1921* 



in- 
. I 
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find that scab was very generally prevalent over the Ialand and 
that the losses resulting front it have been estimated by a 
committee to amount to £500,000. This may be inaocurate in a 
way but probably represents in a relative way the losses duo to 
this disease* (M. P. Barrus). 



Table 54. Percentages of scab in potato fields inspected in Mew York 
during the 3ummer of 1921. (Barrus and Chupp) . 





: Mumbor of fields 


j t Average peroent- 


C ountv 


: insoectsd 


: Acreage : age 


of scab 


Allegany 




18 


! 59.00 t 


. 1.30 


Cayuga 




17 


: 54-50 , 


0.35 


Chenango 




5 


> 12.75 ■■ 


0.63 


Clinton 




9 ■ 


1 42.50 > 


11 

5.22 


Cortland 
Erie 




s 


. 176.75 > 

: 62.00 1 


Essex 




4 


1 ' 18.50 


0.01 


Franklin 




: 188.01 . 


1.49 


Genesee 




9 


: 102.50 ! 


3.51 
2.63 


Livingston 




7 


> 37-50 : 

1 6.00 1 


Madison 




3 


1.17 


Monroe 




41 


: 186.30 : 


4-7§ 


Niagara 




4 


6.75 : 
: 55.83 ! 
. 83.33 < 
: 64.16 : 


34.78 
18.79 


Oneida 




19 


Onondaga 




22 


1-79 


Ontario 




15 


3.01 
16.40 


Orleans 




I 


s 45.OO : 


Oswego 




1 25.00 ! 


3.25 


Seneca 




9 


1 39-75 > 


11.17 


Steuben 




10 


: 53.50 : 


2.81 


Washington 




75 


! 170.15 : 


Traoe 


Wayne 




11 


: 23.OO t 


4.7O 


Wyoming 


: 


11 


s 27.00 s 


0.30 


Total 




426 


K39.78 


*.8i 


Table 55* Percentages of cannon 


scab in potato f Je Ids lnspeoted in 


ka, 1921. (Ooss and 


Werner ) • 








;Number of fields: 


: 


:Average percent- 


County 


:inspeoted j 


AoreaKe j Variety 


:a«e common soab 


Box Butte 




t 
10 1 


1 

377 t Triumph 
6 1 Early Ohio 


1 13.50 






1 1 


: 30.00 


Dawes 




3 > 


53.5 : Triumph 
80 t Triumph 


! 1-53 


Kimball 




2 : 


: 1.15 


Sootts Bluff 




1 1 


7 : Early Ohio 


t 2.00 






1 t 


11 t Triumph 


! 5.00 


Sioux 




3 : 


*i2 f Triumph 


1.33 


Total and average 


21 


'itjfe.'i 


8.71 



^Google 
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Varietal Susceptibility 

The following reports conoerning the suseeptibility of varieties were 
received from collaborators: 

Hew York; American Giants said to be less susceptible //ashing ton 
County, where only American Giants are grown, shows only a trace 
of scab. (Chupp). 

Wisconsin- Less on Rural New Yorker than other varieties. (Vaughan). 

J. W. Brann and ft* E. Vaughan 1 give the following table based 
on tests conducted at the Wisconsin Experiment Station* 

Table 56. Occurrence of scab on six leading Wisconsin varieties. 
(Brann and Vaughan 1 ). 





Average : : 
perocnt : : 
of scab : : 


Ave rage 
percent 
of soab 


Late varieties 

Rural New Yorker 

Burba nk 

Green Mountain 


s: Earlv varieties 
24 11 Early Ohio 
32 : : Triumph 
40 : : Irish Cobbler 


44 

s 



Michigan i Russet Rural (Late Patoskey) is notably soab resistant. 
(Kotila). 

Minnesota t Russet Burbank is affected but slightly by 8oab.(Stakman). 

I Control of scab 

1* Sulfur treatment of soil 

Interest in sulfur treatments for scab continues and while the ap- 
plicability of this method is limited to those areas where potatoes are grown 
intensively and the use of sulfur almost takes the role of a fertilizer ap- 
plication, or where limestone soils make the raising of clean potatoes im- 
possible without acidulation of the soil, it is to be hoped that this promis- 
ing treatment will be extensively tried, using ordinary sulfur, finely ground 
sulfur, and inoculated sulfur. 

As a seed treatment devioe, it is suggested that the time element be 
considered and that the old experiments of Halsted, in which tubers are tolled 
in sulfur, be repeated, using the sulfur some months in advance of planting 
in order that oxidation may take place. 

Collaborators' comments on the results of the use of sulfur soil treat- 
ments are given below ; 

Connecticut : Benefit from 600 pounds sulfur per acre in scabby land 
reported. (Clinton). 

New Y o rk : Sulfur use becoming common in Nassau County. (Chupp). 
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Mew Jersey : The results of experiments on the use of sulfur in 

various forms as a means of controlling scab have been report- 
ed by W. H. Martin in various articles. (See references 3-8 *- n 
list below.) 

Table 57' Results of experiments in New Jersey with 
sulfur on potato soils. 3 (V. H. Martin). 



Soil treatment 


Percent of clean 
tubers 


Average of six tests: 
Untreated soil 
600 lbs* inoculated sulfur 
600 lbs. uninoculated sulfur 


8.9 
50.9 
33.5 



Average of three tests; 

300 lbs. inoculated sulfur 
oOO lbs* uninoculated sulfur 



45-7 
39.2 



Indiana : C. T. Gregory reports no oontrol with sulfur, 660 pounds 
per acre in Lake County. (Gardner). 

Michigan : No consistent results as yet with sulfur on oaloareous 

scil in Upper Peninsula. Experiments being oontinued. (Coons). 

Wisconsin; We tried ou,t the Bao-sul on a medium heavy loam in 

Chippewa County arid on a light sandy loam in Burnett County. 
The result of both tests showed no advantage in the use of the 
sulfur. In faot, there was slightly more scab where sulfur was 
used, whioh may be explained on the ground that the soil was not 
uniformly infested with the soab organism. This experience con- 
firms the experience whioh we had in 1320. (Vaughan). 

Other methods 

Mississippi ; Many are culling and treating seed. (Neal). 

Arkansas; Treatment has given negative results. (Elliott). 

Michigan: The scab organism is but another plant whioh can be looked 

upon as an indicator Those soils where clover oocurs as a 

native, and where inoculation is unnecessary, are commonly soils 
where potato scab is excessive and where seed treatments for soab 
are uncertain in their results. (Coons ) 

Wisconsin; Both corrosive sublimate and formaldehyde reduced scab 
decidedly. Corrosive sublimate, however, proved the more ef- 
fective. (Brann and Vaughan^). 

Western StateB : Continued observations and experiments have demon- 
strated that no standard or uniform potato seed treatment with 
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mercuric chloride can be relied upon to give beneficial results 
upon certain types of alkaline soils. On some soils treatment 
results in positive harm to the seed potatoes as compared with 
untreated control plots. Treatments have to be worked out and 
modified to meet local soil and water conditions* Formaldehyde 
is non-effectual against common soab under irrigation where 
mismanagement in the use of water may cause an exoess of soil 
moisture for an extended period at any time during the early 
stages of tuber development. Steadily growing plants, either 
treated or untreated, maintained free from excesses of drought 
or moisture appear to escape disease a longer time than where 
ifflproper application of water has ooourred. (MacMillan, H. G. 
Potato seed treatments in western states. (Abstract) Phytopath. 
12: 39. Jan. 1922.) 
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7. . Relation of sulfur to oontrol of potato scab. 
Potato Mag. y; 5"-6, 22-23. 4 fig. 1921. 

8. 1 Seed treatment for the control of potato soab. 

Reo- Dopt. P3a'i,t Path, New Jersey Agr. Coll. Exp. Sta. 
1919/20 : 587-59O. 1921 . 

Not cited 

Hamblin, C. 0. Treatment of scab in seed potatoes. Agr. Gaz. 
New South Wales 32: 417-419. 2 fig. 1921. 

Blackleg caused by Bacillus Dhvtophthorus Appel 

From the reports of collaborators it would seem that while blackleg 
in general, is a dool climate disease and distributed largely in the north- 
ern parts of the country, it has strong capabilities for persistence and its 
period of appearance is correlated with heavy rainfall. In Michigan, Wiscon- 
sin, and Minnesota the early damping-off phase was largely absent, but the 
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disease developed in the fall to some extent. In sharp contrast to the mild 
form of deoay in Minnesota is the heavy decay acoording to inspeotion reports 
in North Dakota, The weather for August in North Dakota, where blaokleg ap- 
peared between August 15 and September l r is of great interest in this con- 
nection, the following being the official summary 2 : 

"The temperature and precipitation for the month averaged near 
the normal, the former being slightly above and the latter slight- 
ly below the normal. The first decade was the driest and during this 
period harvesting of small grain was praotioally completed. The 
ground, however, was mostly too dry for fall plowing and late planted 
potatoes suffered. The second decade was the coolest of the month 
and frequent showers, in many instonoes quite heavy, relieved the drouth 
conditions. The third deoade was the warmest as well as the wettest 
and at the close of the month the ground was generally in exoellent 
condition! The mean temperature was 60.2° or 1.8* above the normal." 

Field deoay in the Western States, previously obsourely known, has 
been thought to be the result of attacks of a variety of organisms. The form 
of rot on Netted Gem is typical of the manifestation in the East, the deoay 
taking various forms which simulate other western potato deoays. 

Shapovalov and Edson^ have isolated Bacillu s phvtonhthorus from many 
affected tubers and proved its pathogenicity, and ability to produce the 
typical disease* 

Dates, of earliest appearance of blaokleg. 1921 

April 2... California, Colma July 25 Minnesota, Polk County 

May 5-20.. Indiana, Marion County August Colorado, Delta 

May 31>»«- Ohio, southern August 2..,, Wisconsin 

June 6.... New York, Suffolk County August 8-I5. North Dakota 
June 9.... Connecticut, Cromwell 

Repent literature 

Cited 

1* Shapovalov, M. and H. A* Edson. Blaokleg potato tuber rot 
under irrigation. Jour. Agr. Res. 22i 8l-°/2. 5 pl« Oot.lS, 
1921. 
2. U. S. Dept. Agr. Weather Bureau. Climatologioal Bate 30: 
North Dakota Section. August 1921. 

Not cited 

Artschwager, Ernst ?. Pathological anatomy of potato blackleg. 
Jour. Agr. Res. 20: 325-330. PI. 57-58. 1920 (1921). 

Mosaic (cause undetermined] 

Potato mosaic continues to be of greet interest to workers in plant 
pathology, mosaic problems at present occupying the attention of many investi- 
gators. Results of experimental vork conducted in the Office of Cotton, Truok, 
and Forage Crop Disease Investigations throw much light on the puzzle and un- 
doubtedly have great significance in potato certification work. The former 
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attitude of allowing a fairly high tolerance of mosaio and leaf roll of 
potatoes (2-5%) in a field inspected for oertifioation, is now being ques- 
tioned. The following quotation is from a letter distributed to men interest- 
ed in potato oertifioation by the Office of Cotton, Truok, and Forage Crop 
Disease. Investigations: 

"Dissatisfaction with present standards of certification has 
been manifested before in reports of southern state workers deal- 
ing with the behavior of northern seed under their conditions. M 

In this connection the following statement made by Edgerton and 
Tiebout 3 in a bulletin of the Louisiana Station, is also noteworthy: 

"All of the results show definitely that a greater consideration 
must be given the mosaio disease by the northern growers of certified 
seed if they expect to make this seed popular in the southern states." 

Interesting developments are presaged by fragmentary reports coming 
from different stations dealing with the selection and inorease of either 
clean or resistant varieties. The work of Blodgett 2 and his associates at 
New York in developing the index system gives promise, although the matter 
is not so simple as one might suppose without investigation* 

"The outstanding result of this year was that practioally all 
potatoes thus ir.deKed as being affected with mosaio failed to show 
symptoms of the disease in the field under conditions prevailing in 
New York State this year. This result would seem to indicate the 
general unreliability of oounts made on mosaic and the importance 
of removing mosaio plants by roguing under suoh conditions." 

Blodgett* also reports negative results in an attempt to kill potato 
mosaic vims with hot water treatment from 35-8o°C. This is taken to indicate 
that in the range in temperature used, the time necessary to kill the mosaic 
virus is longer than that for the killing of the potatoes. Perennial solan- 
aoeous plants are mentioned by Melhus* and by Gardner and Kendrick4 as 
potential reservoirs of the virus. 

The following are the comments from collaborators on this disease: 

New Hampshire : Not as prevalent this year as last. (Butler). 

Vermont : Apparently less than last year but this loss is undoubtedly 
deoeptive as it was very difficult to diagnose with the extreme 
hot weather. Since it has become cooler, some fields that were 
apparently free from mosaic are showing it. (Lutman). 

None to 10% in inspected fields, with occasional fields 
running as high as 15-25%. (Gilbert). 

Massachusetts: Very severe in some cases, but generally not important 
where seleoted northern grown seed was used. (Osraun). 

Rhode Island : Very little observed. (Browning). >OqIc 

Conneotiout: Probably less than usual. (Clinton). 
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Mew York: Reduction in yield wherever potatoes are .grown, especially 
in "white sprout" areas. Extremely bright "Siinshiae masked many 
of the distinguishing symptoms. (Chupp). 

VM3> 




9 Slight 



Pig. fl- Average percentage of mosaic found in New York fields 
during inspection, summer of 1921. (Chupp) . 

Mew Jersey : Less than usual, reduction in yield for state %. (Cook). 

Pennsylvan ia: As prevalent as usual, most important in northern counties; 
1% "reduction in yield. Green Mountain and Spaulding Rose moat 
susceptible varieties. (Thurston and Orton). 

Vir ginia : Of slight importance in western part of state, no observa- 
tions made in eastern section. (Promme) . * 

West Virginia : No oases observed. (Giddings). 

Ke ntuc k y : Minnesota oertif ied seed was grown to a slight extent in 

spring and rather extensively in fall near Louisville, More than 
doubled common stock in yield and was slightly better than best 
Louisville stock. (Valleau). 



North Carolina; The average infeotion in the early orop would probably 
be between 10 and 15%, but in same instances the infection was as 
much as 50ft » Another disease which growers have not recognized 
as specific and hence do not realise the importance of its control. 
This disease is being introduced every year through seed purchased 
from the north. (Foster). 

Avery County: Distinct 3ymptoms of mosaic were absent, and 
it is a significant fact that aphids were also practioally absent. 
(Shapovalov, News Notes, Office of Cotton, Truck, and Forage Crop 
Disease Investigations. Aug. 6, 1921, page j> ) 
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South Carolina : Unimportant, (Ludwlg). 

Florida: Mosaic was prevalent in the Hastings section. In one field 
of 27 aores the yield was cut to about 20 barrels per acre. The 
seed came from Maine and was said to be oertifled. (Burger)* 

Mississippi; Mosaic continues to be the dominant potato disease in 
the state* It occurred in about the same amount as last season* 
Bliss Triumph stock continues to develop a heavy percentage of 
infection* Observed and reported about the middle of May in 
practioally all the trucking centers in south Mississippi. (Neal). 

Louisiana : Very oommon on Bliss Triumph, causing very serious loss. 
Disease was particularly bad on potatoes grown from certified 
seed in the Alexandria district. Growers lost at least Ol5# 000 
by using this seed. Loss caused by this disease on Triumph variety 
all over the state from 25-75^. (Edgerton, August l). 

Arkansas: Always important. One hundred percent of fields in state 
infested, showing % affeoted plants. Reduotion in yield for 
state 10%. It was first reported in June from Fayetteville, but 
later occurred all over the state. Bliss Triumph was very sus- 
oeptible. (Elliott). 

Indiana; A low percentage of the stand affeoted. Hot considered a 
serious factor in Indiana. (Gardner). 

Michigan: probably, quite as usual. The mosaio in all early stock 
was easily overlooked beoause of the masking effect of the vigor 
ous growth brought about by the season. In late Green Mountain 
potatoes, only one field was able to pass inspection, whioh per- 
mitted no mors than 4$ mosaic. (Coons). 

Wisconsin; Triumph, most susceptible; Green Mountain, mediumj Cobblers, 
Ohio, Burbank, and Peerless, slight; Rural New Yorker, little if 
any. Symptoms may have been masked by dry weather. Notably less 
aphis than usual this year, whioh seems important. (Vaughanh 

Minnesota} Largely obscured by dry weather and leaf hopper injury* 
About as abundant as in previous years. (Department of Plant 
Pathology). 

Io wa: , More. Pound in Early Ohio and Bliss Triumph. (Melhua). 

North Dakota: This disease has not been pronounced in North Dakota 
this year. (Bolley). 

Nebraska ; Slight amount of mosaio in western potato sections. (Goss). 

l^anaas; Slight amount in plants from northern seed (Bliss Triumph). 
(Melahers ) . 

Western States : Mosaio has now reaohed such a degree of prevalenea 

ngitizedbyCiOOgLe 
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throughout the Western states that, if neglected, neither reason- 
able yields nor any substantial progress in the seed improvement 
work can bo expected. We have now definitely established that 
it reduces the yield in the West exactly in the same proportion 
as it does in the East, that is on the average by one-third. It 
is evident also that in a number of successive years the dis- 
eased plants are apt to go from bad to worse, especially under 
adverse seasonal or poor cultural conditions. We have no exact 
knowledge, however, as to the prinoipal agencies transmitting 
this disease in the West. Likewise, we lack exact experimental 
data on which to base our recommendations for control, except 
what we have learned in the East. (Shapovalov). 

Montana; Very common and widespread throughout the state. Innumer- 
able "mild cases" appearing during early September and late August* 
Taken as indication of frequent transmission and rapid spread of 
the disease through mid-suramsr weeks. (JennisonK 

Colorado; (Montrose section). Mosaic was noted, though no pronounced 
cases. (Shapovalov, News Notes, Offioe of Cotton, Truck, and 
Forage Crop Disease Investigations, Aug. 6, 1921, page 5*)> 

Utah; Especially severe throughout the state. Many fields exhibited 
as high as 50-6o?o» No fields were found free. Cache and Box- 
elder Counties appear to have suffered most severely from the 
trouble. It would be safe to state that Utah's crop was reduoed 
from 15-259» from what appears to be the typical raosaio of the 
East. (Richards). 

Idaho : Pctato mosaic is becoming of increasing importance eaoh year 

in Idaho. Especially bad in North Idaho this year. (Hungerford). 
Common in southern part of state, varying from trace to lOOJo. 
Present in every fiuld inspected. (Raeder). 

Oregon: Apparently of considerable importance, coextensive with host; 
more than gojo in some fields. Observations this year show disease 
to be widespread and serious but extent of yield reduction not 
determined. (Darss). 

California; l.Iosaio oocurred in all districts south of San Pranoisco 
and Sacramento. All fields showed this disease in some degree. 
Owing to the association of other diseases it is difficult to 
estimate the effect on the orop. (Milbrath). 

Losses from mosaic. 1921 

Figures from New York inspections (Table 59) made available to the 
Plant Disease Survey through the courtesy of Barrus and Chupp (Cornell Univer- 
sityjr.re here reproduced as illustrating typical conditions in the northeastern 
part of the country where mosaic was important in practically all fields, but 
where its symptons were masked by weather and hopper-burn. The figures from 
the inspections in Nebraska are also of interest (Table 60). 
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Table 58. Estimated reduction in yield of potatoes due to mosaic, as 
reported by collaborators, I92I. 



Estimated reduction 
in yield due to 
mosaic ' 



t Estimated reduction 
: in yield due to 

1 mosaic ._ 



Vermont 

New York 

New Jersey 

Pennsylvania 

Delaware 

Virginia 

Kentucky 

North Oarolina 
Louisiana 
Mississippi 
Texas 



5-10% 

1.5% 

5% 

\% 

O.95S 

«6 
40% in early orop, 

less in late 

2ft 
30ft, very serious 
15ft 

0.1 ft 



: Arkansas 

: Indiana 

: Michigan 

; Wisconsin 

: South Dakota 

; Montana 

; Utah 

: Idaho 

: Washington 

; Oregon 

! California 



10* 

0.1ft 

t 

t 

t 
10ft 
12% 

3ft 

15ft 
lft'. 



Taole 59. Percentage's' of mosaic in potato fields inspeoted in New York 
during the summer of 1921. 





i Number of 


l 


Average 


County 


: fields 


Acreage 


percentage 




: inspected 




of mosaio 


Allegany 


t 18 


: 59-00 


4.50 


Cayuga 


1 17 


54.50 


2.12 


Chenango 


■ 5 


12.75 


0.19 


Clinton 


■ 9 


t 42.50 ■ 


2.11 


Cortland 


; s 


176.75 
62.00 


0.16 


Erie 


0.07 


Essex 


: : J ■ 


' I8.5O 


4.13 


Franklin 


1 188,01 ' 


3.38 


Genesee 


< 9 


102.50 


0.28 


Livingston 


l 


37-50 , 
6.00 


0.92 


Madison 


Trace 


Monroe 


> . . 41 


i 186.30 


0.06 


Niagara 


■ 4 


6.75 

s 55-53 

83.33 


0.00 


Oneida 


• 19 


0.49 


Onondaga 


1 22 


O.OJ 


Ontario 


> 15. 


1 • 64.16 


O.36 


Orleans 


. 1 


45-00 


.0.07 


Oswego 


25.00 


0.80 


Seneca 


1 9 


39-75 


Traoe 


Steuben 


1 10 


53.50 


0.95 


Washington 


> 75 


170.15 


1-73 


Wayne 


: 11 


23.00 


Traoe 


Wyoming 


: il 


27.00 


0.11 



426 



1539.78 



_! ~>Qglf 
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Table 60. Percentages of mosaio in potato fields inspected in Nebraska, 
1921. (Ooss and Werner). 



County 



Box Butte 
Dawes 

Kimball 
Scotts Bluff 
Sioux 

Sheridan 

Total and average 



: Number of 
: fields 
t Inspected 



Acreage : Variety 



± 



4E9 

lb. 
40 
10 
2 
5b 



Average 

pe men tag e 
mosaio 



me 



: Triumph 

: Triumph 

: Early Ohio 

: Triumph 

: MoClure 

: Downing 

: Triumph 

: Early Ohio : 



1^8" 

1.38 
0.00 
t 
t 
•75 
t 



2.92 



Dates of first indications of potato mosaio. 1<J21 

March..,, Louisiana, Baton Rouge June 6... 

May Mississippi, Crystal Springs July 19. . 

June...., Arkansas, Fayetteville Sept. 27. 
June 4* . . Oregon, Hillsboro 

Repent literature 



■ New York, Suffolk County 
. Wisconsin, McNaughton 
. Delaware, Bridgeville 



Cited 



Blodgett, F. U. The relation of time and temperature to the 

killing of potatoes and potato mosaio virus* (Abstract) 

Phytopath. 12: 40. Jan. 1921. 
Blodgett, F. M. , Karl Pernor* and F. R. Perry. Testing seed 

potatoes for mosaio and leaf roll. II.. (Abstract) Phytopath. 

12: 40. Jan. 1922. 
Edgerton, C. E. and G. L. Tiebout. The mosaio disease of 

Irish potato and the use of certified potato seed. Louisiana 

Agr. Exp. Sta. Bui; l8l: 3-14. 1921. 
Gardner, Max W. and James 3. Kendrick. Overwintering of 

tomato mosaio. (Abstract) Phytopath. 12: 41. Jan. 19 22. 
Melhus, I. E. Mosaic studies. (Abstract) Phytopath. 12: 42. 

Jan. 1922. 



Not oited 

Krantz, P. A* and 0. R. Bieby. 

' of potatoes in Minnesota. 

1-31. Illus. Sept. 1921. 



Relation of mosaio to running-out 
Minnesota Agr. Exp. Sta. Bui. 197; 



Leafroll (oause undetermined) 



Leafroll continued in 1921 to be a disease of major importance and the 
subject of considerable research. In the summary of their very important 
contribution to our knowledge of leafroll, Schults and Polsom 2 make the follow- 
ing significant statements: 
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"Leafroll is transmissible from one plant to another by means 
Of grafting either tubers or stalks and by means of aphids. 

"Net-necrosis is apparently a leafroll symptom. .... It de- 
velops in the dormant tubers without relation to differences in 
the storage temperature. When it occurs as a symptom of leafroll, 
the effeots of the latter are still more detrimental, one being a 
decided spindliness of the sprouts* Transmission and control of 
leafroll are thus concerned indireotly with net-necrosis and spind- 
ling sprout. 

"Leafroll and, mosaio are somewhat similar types of diseases. 

"Inter-regional differences in the spread of leafroll may de- 
pend upon differences in climate and in the abundance of aphids. ■ 

"Roguing has proved to be more effeotive in eliminating leaf- 
roll than it has been for mosaic, at least in northeastern Maine." 

The results of the investigations of Schulta and Fo.lsom, in stf far 
as they deal with the correlation of foliage degeneration and leafroll, have 
been supplemented by A. H. Gilbert* who presents confirmatory work. 

■(l) Tubers with spindling sprouts invariably produced either 
leafroll plants or plants possessing both mosaio and leafroll symp- 
toms. 

. "(2) Spindliness of sprout was often correlated also with net- 
necrosis. Eyes in or near necrotic tissue produced spindling sprouts, 
while other eyes from non-necrotio portions of the same tuber pro- 
duced sprouts apparently normal. Ho disease-free plants, however, 
were secured from tubers either partially or entirely neorotio. 

"(3) Every net-necrosis tuber produced plants showing typical 
and advanced leafroll, but. not all leafroll plants were frOra net- 
neorosis tubers. 

"(4) Well marked symptoms of both mosaio and leafroll occur- 
ring sinultaneously in the same plant have been observed in a number 
of instances." 

Blodgett of New York has continued his "indexing" system of testing 
potatoes* (See mosaic). 

The importance of the disease in 1921 is shown by the estimates of 
yield reduction given in Table 6l. 

Table 6l. Estimated reduction in yield of potatoes caused by leafroll, 
1921, aooording to collaborators. 





: Estimated 


percentage 




Estimated percentage 


State 


: reducti 


on 


in vield 


: State 


reduction in yield 


Vermont 




5-10 


: North Carolina 


5 


New York 




1 


or more 


: Indiana 


3 


New Jersey 


t 




5 


: Montana 


2 


Pennsylvania 


1 




10 


: Idaho 


Slight 


Maryland 


1 




2 


t Washington 


t 


Virginia 


i 




1 


: Oregon 


t 


Kentucky 






10 


; California 


6 


Tennessee 


I 




t 







ny Google 
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The following comments from collaborators are of interest in review- 
ing the situation of various states: 

Vermont; On the average a little more than last year. Common every- 
where, showing greatest injury in July at time of blossoming) 
25% of the fields infested with perhaps 2556 affected plants per 
field. (Iutnnn). 

Becoming increasingly prevalent in Vermont. (Gilbert). 

Mew Hampshire: More abundant than last year. (Butler). 

Massachusetts; Common on home-grown stock. (Osmun). 

Rhode Island; None observed. (Browning). 

Connecticut; More or less seen, but apparently of the dry weather 
type. (Clinton). 

New York : Extremely dry weather here made it hard to distinguish leaf- 
roll*. ;, Blue sproutt rr^re heavily infested than white sprouts. 
(See Table o2 for results of inspections) (Chupp). 

New Jersey; Slight tracb on early crop, about 15% infection on the 
late crop. (Cook). 

Pennsylvania; Very important. Reducing the yield in the state 10%. 
Field counts as high as 100% are frequent. (Thurston and Orton). 

Kentucky; Leafroll was present in about the same percentage as last 
year and was a disease of considerable importance, ocourring in 
97% of the plantings with a percentage of 1 to 7%» I estimate 
the reduction in yield at 10%. (Valloau). 

North Carolina; Common in the early Eastern Shore crop and also in 
the orop grown in the mountains. (Poster). 

South Carolina: Unimportant, (indwig). 

Mississippi; Not present to any extent in the state. (Neal). 

Louisiana : Slight infection noticed in various parts of the state, 
but apparently of no economio importance as yet. (Edgerton). 

Arkansas : Not observed* (Elliott). 

Ohio: Our observation has been that with ordinary methods of handling 
a good stand of seed is badly run out by the third year, (Clayton), 

Indiana: Serious feature in orop; not easy to detect; Of greenhouse 
teats, found in seed from nine oounts, reducing yield 3%* (Gardner). 

Michigan: Masked by hot weather effects. (Ooons)* 

Wisoonsin; A few cases of questionable identity. (Vaughan). 
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Minnesota; Probably the sane as last year, not very important since 
very little was observed. Mostly obsoured by hopper injury. 
(Department of plant Pathology). 

Worth Dakota »_ Not sufficiently pronoyinced to be specifioally recog- 
nized. (Bolley). 

South Dakota: Trace. (Evans). 

Nebraska; Very slight. (Goss). 

Kansas; No report. (Melchers). 

Montana : Only occasional oases found in this state. (Jennison). 

Colorado: Some Ieafroll reported in different sections, especially in 
the San Louis Vt,ij.ey, Extent of disease unknown. (Bureau of 
Crop Estimates report). 

Utah: Leafroll is not dearly defined in Utah. (Richards). 

Idaho: Fairly oarrmon; reduoing yield slightly. (Hungerford). 

Washington : Seen in two locations. (Dana). 

Oregon: Prevalence unknown - no systematic survey. Probably more 
general than we have knowledge of. (Barss). 

California: Very general throughout the state. All fields affected 
more or less. Losses ranging from 5-20& per field; in Los 
Angoles County, 30f injury. (Milbrath). 

Table 62. Percentages of leafroll in potato fie Ids inspected in New 
York during the summer of 1°/21. 



County 



No. of : ;Average 

fields : Aoreage:pcroent- 
inspect- :age of 

ed : . : leafroll 



County 



No. of : 

fields : Acreage 
inspect- 
ed 



Average 
percent- 
age of 
leafroll 



Allegany 

Cayuga 

Chenango 

Clinton 

Cortland 

Erie 

Eg s oi 

Franklin 

Genfcr.ee 

Livingston 

Madison 

Monroe 



18 


59-00 : 


17 


54,50 ! 


1 


12,75 , 


9 


42.50 = 


1 


176.75 : 
62.00 : 


<S 


18.50 : 
188.01 : 


9 


102.50 : 


7 


37-50 ! 

6.00 : 


■i 


41 


186.30 : 



0.20 
0.(12 
I.76 
O.43 
O.48 
O.55 
0.11 
0.33 
0.15 
O.92 
Trace 
O.55 



Niagara 
Oneida 
Onondaga 
Ontario 
Orleans 
Oswego 
Sencoa 
Steuben 
Washington 
Wayne 
Wyoming 
Total 



4 
19 
22 
15 



9 

10 

75 
11 

.11 



6.75 
55.83 
§3.33 
64.16 
45.00 
25.00 
39-75 
53.50 
170.15 
23.00 
27.00 



426 :1539-"7B" 



1.14 

0.17 
1.13 
Traoe 
2.02 
0.05 
0.17 
O.46 
0.09 
0.20 
0.12 



0.43 



302 



POTATO - Leafroll 



Table 62 detailing results of field inspections is given to illustrate 
general field conditions in New York state. Although the figures are not high, 
leafroll being hard to deteot, they throw light on the magnitude of the leaf- 
roll problem in northeastern United States, since these fields were for the 
most part grown from certified seed of 1920 and represent the conditions in 
standard certified lota of seed. 

Recent literature 

Cited 

1. Gilbert, A. H. The correlation of foliage-degeneration 

diseasesof the Irish potato with variations 01 the tuber 
and sprout. (Abstraot) Phytopath. 12: 40. Jan. 1922. 

2. Schultz, E. S. and Donald Folsom. Leafroll, net-necrosis, 

and spindling sprout of Irish potato. Jour. Agr. Res. 21: 
47-80. April 1921. 

Hot oited 

Foex, Et. Les relations entre la leptonecrosse et 1'enroulement. 
(ihe relations between leptoneorosis and leafroll). Bui. 
Soe. Path. Veg. Pranoe 8: 24.28. 1921. (Abstraot by C. L. 
Shear in Bot. Absts. 10: Entry 660. 1922. 



Tipburn (non-parasitic) and hopperburn induoed by leafhoppera ( Empoasoa mali . 1 

Tlpburn and hopperburn were probably the moat important troubles of 
potatoes last year and in the f.^gregate caused enormous money loss to growers. 
Entomological reports confirming the original work of Ball and his associates 
a3 to the etiology of hopperburn have oome in increasing numbers. On the 




+ severe loss 
v moderate loss 



- slight loss 
o occurrence 



y Google 



Pig. 72. Importance of tipburn and hopperburn in 1921. 
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other hand, Lutoan5 maintains that there is a distinct trouble called tip- 
burn assooiated with death of the marginal vein, due to loss of water and in- 
dicated by a browning of the entire region. The report from Bolley of North 
Dakota quoted below is interesting in this connection. Folsom and Sohult&3 
confirm the position of lutman, in stating that in Maine in 1921, the hopperburn » 
type of tipburn was not Been. Comparative studies should be made and the 
facts ascertained for each state in order to determine the relative importance 
of these two troubles. In this discussion, no attempt is made to decide the 
type of tipburn the collaborator is reporting, but comment is freely quoted 
from the various states* 

The importanoe of tipburn in 1921 is indicated in Table 63 and on the 
n»P (Pig- 72), and by the reports from collaborators quoted below. 

Table 63. Losses from tipburn and hopperburn of potato, 1921. 

State . ; Loss 



- Loss 

72% severe hopperburn 

: observed. (Shapovalov) 

: Trace 

•Widespread and severe 

:# 

:15-20& 

slOJs (moderate) 

:10# 

: Unimportant 

=5% 

:Considerable 

;Quite severe 

jMore common 

iLess important 



Maine 

. Vermont 
New Hampshire 
Ua ssaohusetts 
Rhode Island 
Connecticut 
New York 
Pennsylvania 
West Virginia 
Kentucky 
Tennessee 



Severe 
5-l<# 
Prevalent 

Serious and general 
Very common 
Less than average year 
5-10f 
% 

255t, worst trouble 
Usually important 
Pairly destructive in 
East Tennessee 



:: North Carolina 

i (Mississippi 
1 : Ohio 
t : Indiana 

j Michigan 

j Wisconsin 

•.Minnesota 

: North Dakota 

: South Dakota 

: Nebraska 

(Kansas 

tMontana 

: Idaho 



Quebec: Hopperburn occurs periodical- 
ly whenever dry conditions pre- 
vail in potato growing areas. 
Has been very prevalent in Que- 
beo (1921} and caused consider- 
able loss. Irish Cobbler is 
more suscoptiblo than Green 
Mountain. <B. I. Dickson 1 ). 

Vermont ! Tipburn of physiologioal 
oause was much more prevalent 
in 1921, being the most im- 
portant potato disease of the 
year and reducing the yield 
for the state 5-10&. The 
trouble was purely physiologi- 
oal, there being practically 
no hoppers. First seen July 
6 at Burlington, doing great- 
est injury July 25. (Lutman). 

Massachusetts ! General on early 




Fig. 73' Occurrence of tip- 
burn in Vermont, 1921. (Lutman). 



y Google 
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varieties in unsprayed fields* Green Mountain not seriously 
affected. Dibble's Russet practically not at all. (Osmun). . 

Conneotiout , ; Next to prematuring, tipburn has been the roost oonspicu- 
ous potato trouble of the year. Due to quite variable weather 
rainy days followed by bright hoi ones and unusual hot weather 
as a whole. (Clinton). 

Mew Yorl;; Important, more prevalent than 
last year, causing !#> reduction in 
yield for the state, estimated at 
5-10% wherever potatoes aro grown. 
First appeared in July in Orange 
County, caused ky hot dry 
weather. (Ohupp) . 




+ severe loss 
v moderate loss 
- slight loss 
6 very slight loss 

Pig. 74' Tipburn and hopperburn of potatoes in Hew York, 1921* 
(C hupp J . 

Table 64. Percentages of tipburn in potato fields inspeoted in New 
York during the summer of 1921. 



County 



:No. of 
: fields 
.inspect- 

!Od 



:Average ■; j 

Aoreage.perocnt-j ; County 

:ago of ;: 

: tipburn 



No* of : : Average 

fialds j Acreage;percent- 
inspect- ;age of 

ed : t tipburn 



Allegany : 
Cayuga : 
Chenango ; 
Clinton : 
Cortland 1 
Erie j 

Essex 
Franklin 
Genesee 
Livingston 
Madison 
Monroe 



17 
5 
9 



9 
7 
3 

_4L 



59.00 . 
54.50 : 
12.75 . 

42.50 ! 

176-75 : 

62.00 •. 

18.50 : 
188.01 . 
102.50 



5.00 



3.92 
6-59 
9.60 
4.81 
5-J4 

6.72 

u .6o i 0.01 

186.30 1 10.31 



37.50 
6.0 



Niagara 

Oneida 

Onondaga 

Ontario 

Or loans 

Oswogo 

Seneca 

Steuban 

Washington 

Wayne 

Wyoming 



4 
19 
22 

15 



9 

10 
75 
11 
11 



T. 

83*33 =' 
64.16 1 

45.00 ! 

25.00 : 
39-75 1 
53.50 1 



0.01 
20.64 
14-40 

1.12 
0.09 
50.00 
19.62 
1.6? 



170.15 ! 18.72 
23.00 ! 26.30 

27.00 , 16.00 

d26 gga5g I i°H 
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Pennsylvania: More important than usual, causing 8% reduction in 
yield for the state, being very severe in the southeastern 
seotion on unsprayed fields, due to drouth. (Thurston and Orton). 

Maryland: Traoe. (Jehle afa Temple). 

West Virginia; More prevalent than usual, being the worst potato 
trouble in nearly all localities, causing a 25% reduction in 
yield for the state. Particularly severe in early varieties 
in the Ohio Valley and lower altitudest A few localities in 
the higher altitudes not seriously affected. (Q-iddings). 

Kentucky: This disease is usually iinportant, but flea beetle injury 
was so severe this year that the injury from hopperburn oould 
hardly be recognized. (Valleau). 

Ohio: Tipburn is causing more' damage at present than any other 

trouble. Between drouth and tipburn, the orops in central and 
southern Ohio have been practically a failure. In northern 
Ohio the early potatoes have suffered severely, but the trouble 
is not yet prevalent on the late orops. Leaf hoppers, whioh 
transmit this trouble, are very abundant in the fields of late 
potatoes. (Clayton). 

Indiana : Less prevalent than usual, causing a 2$, reduction in yield. 
A serious factor all over the state in the early orop, causing 
foliage reduction and premature death. The hot weather of June 
and July favored the disease. (Gardner). 

Miohipan; Experiments conducted at the Uppor Peninsula Sub-station, 
Chatham, during the 1919 and 1^20 seaejns, as well as at other 
State experiment stations, have proved conclusively that the 
potato leaf hopper' is the cause of the injury. The importance 
Of the potato leaf hopper as a potato pest was demonstrated in 
a favorable season suoh as in 1§19, when the potato vines in 
many sections of Che state were killed as early as the latter 
part of July before the tubers had reached marketable size. As 
a consequence, a great many growers suffered an entire loss of 
the crop. The loss to the Upper Peninsula potato growers in 

l^l^ from this injury alone was estimated at $1,000,000 

The overwintering adults and the nymphs of the first generation 
are of primary importance in the control of hopperburn for they 
give rise to the destructive seoond generation. The destruction 
of the adult potato leaf hopper is very difficult, but it can 
easily be repelled by applying some kind of oovering to the 
potato vines whioh the leaf hopper does not like. Bordeaux 
mixture 5-5-50 serves this purpose very well and at the same 
time oontrols other diseases whioh attack the potato leaves. 
Bordeaux mixture should be applied from undernoath so as to 
oover the under aide of the leaves, as At is hore that the 
adults lay their eggs and tho nymphs feed. At least four 
applications should be made during the growing season. The 
first application should be made when the vines are from three 
to six inches tall, this to.be followed about a week later by a 
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seoond spraying. The subsequent ap plications should be made 
at intervals of 10-14 days. The first two sprayings will repel 
the over-wintering adults, lfeile the later sprayings will ward, 
off tho adults of the first generation which oorae to potato 
fields to lay egg for the seoond generation* (Kotila4). 
Fifteen to twenty percent loss* (Coons) • 

Wisconsin t More prevalent than usual, boing most severe in the 

oentral and southern parts of tho state, causing a 10J& reduotion 
in yield* First appeared June 25 at Madison, doing greatest in- 
jury during the hot, dry period from July 1 to August 25. Triumph 
and Ohio were highly susceptible. Oreen Mountain medium, and 
Rural New Yorker resistant. (Vaughan). 

Minnesota; Very important, most serious disease of potato, being muoh 
more prevalent than usual, and causing a 1C$ reduction in yield 
for the state. (Seotion of Plant Pathology). 

Iowa; Fifteen peroent reduction in yield. (Melhus). 

North Dakota} Tipbum rather common. In association with heat dur- 
ing late June and early July, appeared to result in a good deal 
of destruction* Do not think there is any indication that this 
disease is particularly associated with the attack of leaf 
hoppers* No doubt these insects increase the destruction* It 
seems to be wholly associated with some root trouble which causes 
the plants to fail to furnish sufficient water to meet the trans- 
piration taking place on the marginal points of the leaf and 
particularly from the water pores. It is naturally pronounced 
in its destruction at times' when transpiration is excessive and 
moisture is deficient. (Bolley). 

South Dakota ; Very important, causing a 5% reduction in yield for the 
state. Scarcely a field is without it. (Evans)* 

Montana 1 More commonly seen than last year, especially during the 

latter part of the summer when weather was hot and dry.( Jennioon) . 

Ponton and Ressler 2 have produced a tipbum artificially with injec- 
tions of emulsions made from adult leaf hoppers, they suggest that Bordeaux 
mixture does not prevent tipburn by its aotion on the leaf, but rather by its 
action on the insect* 

Recent literature 

Cited 

1. Dlokson, D. T. Diseases of potato. 3ci. Agr. 2: 55-57* 0ot> 

1921. 

2. Fenton, F. A. and I. L* Ressler. Artificial production of 

tipburn. Soi. n. s. 55: 34* Jan. 13, 1922. 

3* Folsom, Donald and E. S. Sohults. Potato tipburn in north- 
eastern Mains. (Abstract) Phytopath. lfii 3b. 1°,22. ' u ^c> u 

4. Kotila, J. E. Quart. Bui. Mich. Agr. Exp. Sta. %•. 128-131. 
May 1921. 
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Eyer, J. R. The influence of leafhopper control on potato 
yields. Jour. Boon. Entom. 14: &9-71. 1921. 

(Abstraot by A. B. Massey in Bot. Abate. 9: Entry 
1558» 1921.) 
Penton, P. A. Progress report on the season's work on the 
production of potato Upturn. Jour. Eoon* Entom* 14: 
7I-83. 1921* 

(Abstraot by J. E. Kotila in Bot. Absts. 9: Entry 
I56O. 1921.) 

Anthraonose oaused by Co^etotriohum atranentarjum (Berk & Br.) Taub. 

Anthraonose was reported from two states this year - Ohio and West 
Virginia. It was less prevalent than last year in Ohio where it was first 
found Ootober 21 in Geauga County, and was of slight importance. For West 
Virginia, Giddings, on August 29, reported anthraonose oausing quite a little 
injury in one field near Morgantown. He says, "There is no doubt in my mind 
from all the evidence secured in the laboratory as well as in the field that 
the Collctotriohura was the oause of the injury in this case* I cultured the 
fungus from lesions on the live stalk end secured praotioally pure cultures 
in every oase." 



Tuber rots oaused by Fusarlum spp. 

This type of trouble, showing chiefly as a rot of the stored produot, 
is, in the aggregate, as shown by the market inspection reports (Table 65) a 
source of enormous loss* Reports in general need to be interpreted in the 
light of conditions at time of shipment, and with referenoe to the part of 
the country from whioh shipments arise. In general it may be said that west- 
ern grown potatoes, due perhaps to sweating in oars and to particular pathogens, 
are seriously injured during their long transit, while eastern grown stock is 
prone to rot. in shipment or storage only if the tubers are bruised or wounded 
of if ventilation is negleoted. The figuros for the Miohigan 1920 orop are 
complicated by the existence of rauoh injury from "field frost* whioh passed 
rapidly into Tusarium decay or into slimy soft rot. (Contrast 1920 figures for 
Michigan with 1921 figures.) In the main, the figures but serve to show the 
existence of problems peculiar to sections, and of problems in orop handling 
and transportation deserving of continued work* 

Table 63* Losses from Pusarium tuber rot caused by Fusarium spp., as 
shown by examination of cars at destination by inspectors of the Bureau of 
Markots and Crop Estimates, 1921. 

: Range of dates : Number of: Average iRange of percentage 
Origin of 1 of inspection tears witfa-.peroeaatage; of decay m _ 

shipment : ;deoay ;of decay ;No. oars: Percent 



; 1 
raO CROP ! .byVJVJl 
J«n. 6-April 13 : lb i 4 s 4 : fa-13 
i i I 13 i 2-* 
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Number of 


Average 


Range of 


p roewtage 


Origin of 


Ranjo of dates 


oars with 


percentage 


of 


locay 


shipment 


of inspection 


decay 


of dooav 


Ho* oars 


Percent 


Delaware 


April 9 - May 14 


2 


2 


2 


2 


Idaho 


Mar- 7 - April 30 
Fubr, 24-28 


3 


3 


■ 3 


3 


Illinois 


3 


3 ■ 


3 


Kansas 


Mar. 14 


1 


I 


1 


5 


Maine 


Jan. 5 - July 21 


65 


3 


27-47 










13 


5-20 


Maryland 


Mar. 17-21 


2 


4 


49 

2 


fit 


Michigan 


Jan. 4- July 21 


129 


3 


2 
13 

114 


25-30. 

. 5-17* 
1-4 


Minnesota 


Jan. 3 - Juno 3 


130 


4 


31 
99 


5-15 
M 


Montana 


Mar. 28 - May 24 


5 


3 


5 


2-5 


Nebraska 


Jan. 10 - Mar. 17 


u . 


10 


7 
4 


5-20 

2^t 


New Jersey 


Jan. 4 - Mar. l6 
Jan. b - July 6 


2 


4 


2 


3-5 


New York 


114 


4 


s 


5-20 










1-4 


North Dakota 


Jan. 3 - Mar* 26 


10 


4 


3 

7 


5-10 
2-4 


Oregon 


Mar. 2 - April 21 


2 


4 


2 


3-5 


Pennsylvania 


Mar. 11 - May 2 


9 


7 


7 
2 


5-14 
2-4 


Washington 


April 29 


1 


15 


1 


15 


Wisconsin 


Jan. 5 - Juno 13 


55 


3 


48 


5-12 
1-4 


Wyoming 


Fobr. 1 


1 


4 


1 


li 


Canada 


Febr. 3 - June 2 


21 


3 


21 


Unknown 


Jan. 4 - June 22 


63 


4 


1 

6 
56 


1-4 










1921 OROI 








Alabama 


June 10 


1 


9 


1 


9 


California 


July 22 - Nov. 11 


1 


2 


7 


2# 


Colorado 


Aug. 22 - Doc. 1 


9 


f 


^ 










16 


2-4 


Delaware 


Aug. 4-29 


8 


9 


% 


10-33 

3 

5-7 


Florida 


Apr. 5 - May 9 


11 


4 


4 










7 


2-3 


Georgia 


June 6 - July 13 


4 


I 


4 


2-5 


Idaho 


Aug. 24 - Deo. 7 


13 


1 
3 


7^ 










9 


2-4 


Indiana 


Se_pt. 3 


1 


2 


.. , 1 


, § — 
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NuLiber of 


Average 


: Range of 


percoi tage 


Origin of 


: Range of dates 


oars with 


percentage 


1 of decay 


shipment 


: of inspeotion 


dooav 


of deoay 


:No. cars 


Percent 


Kentucky 


:July 12 


1 


=7 


: 1 


27 


Louisiana 


:May 17 - Oot. 7 

t 

1 1 


21 


5 


: 1 
. 2 

: 18 


46. 

5-10 

2-4 


Maine 


sJuly 21 - Deo. 2 


51 


4 


! 11 
t 40 


5-22 
2^ 


Maryland 


•.July 5 - Aug. 10 


26 


4 


. 5 

: 21 


6-13 
1-4 


Massachusetts 


:Aug. 18 : 


1 


12 


1 1 


12 


Miohigan 


:Sept. 23 - Deo.13. 


21 


, 2 


: 21 


1-5 
65 


Minnesota 


sAug. 27 - Deo. 13 


55 


5 


1 










: 12 


5-23 




: i 






■ 42 


1-4 


Montana 


:Sept. 26 - Deo. 7' 
1 1 


23 


4 


; J 


5-10 


Nebraska 


:July 25 - Nov.22 1 
1 1 


H 


. 14 


! 2 

I 2 

10 


55-65 
20-25 

2-5 


New Jersey 


:July 18 - Deo. 8 


123 


■ 7 


■ 24 


12-35* 
5-10 

1-4 










! 66 


Now York 


:Aug. 20 - Dec. 8 
t 


51 


2 


: 4 


5-10 
1-4 


North Carolina 


:June 11 - July 19 
1 1 


33 


10 


■ 5 

! 10 

: 18 


30-43* 
5-18 

1-4 


North Dakota 


:Nor. 19 - Deo. 9 


4 


3 


> 4 


2-4 


Ohio 


:Oot. 10 t 


1 


„4 


t 1 


oJ ■ 


Oklahoma 


sJuly 14 1 


1 


83 


: 1 


83* 


Pennsylvania 


-.Aug. 17 - Not. 21- 


2 


t 


: 2 


4 
8-27 


South Carolina 


sMoy 27 - June 3 


17 


: 5 




t 1 






: 12 


1-4 


South Dakota 


sNov. 1 


1 


2 


: 1 


2 


Texas 


:May 10 1 


1 


6 


t 1 


6 


Utah 


sAug. 17 - Oot. 27 


7 


4 


: 7 


2-8 


Virginia 


:Apr. 29 - Aug. 22 
1 


170 


7 


: 4 

1 13 

4« 


55-85* 
15-45 
5-13 


Washington 


t 1 
;Deo. 8 


1 


6 


I 111 

: 1 


a 1 


Wisoonsin 


lOot. 20 - Deo. IS 
:0ot. 31 - Nov. 26 


6 


3 


: 6 


2-5 


Canada 


4 


2 


1 4 


2-3 


Unknown 


iJuly 7 - Deo. 13 
t 


52 


7 


1 2 

3 

1 10 


55-65 
25-27 

5-10 



760 



_22_ 



1-* 



Total ,„ 

Total number oars of potatoes inspected (oalendar , year 1921) 6.0" 



* Associated with slimy soft rot. 



j uwu mSLeha-JKS i ■* B^j ***Jfcal 
W Associated with leak. 
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Reoent literature 

Sose, R. W. Temperature and humidity studios of some Pusaria rots 
Of ttio Irish potato. Jour. Agr. Res. 22[ 65-79. PI. 10-11. 

■ Oct. 8, 1921. 

Jelly end rot, probably caused by Fusarium sp. 

Western States ; Jelly rot is a persistant and very annoying trouble 
in the irrigated captions, associated with the long-shape var- 
ieties, such as Burbank and Netted Gem. As the writer has point- 
ed out on several other occasions, this trouble presents a great 
deal more complicated condition than -if it were merely Fusarium 
stem-end rot. Moreover, oertain preliminary oultural work of 
the last two seasons tends to indicate that the true jelly decay 
may .not at all be due to Fusarium. How and why this trouble oame 
about and how it may be pro vented -for these questions we have 
no answer at present. (Shapovalov). 

Idaho : Unimportant, occurring in isolated oases. (Raeder). 

. Jelly end rot is affecting the Gems rather more than in 
southern Idaho owing to the faot that there is a large percentage 
of stock that Is very much pointed at the stem end. Of course, 
this difficulty or disease only affects the off-shape tubers. 
(E* R. Bennett, Boise}. 

Washing ton t Ooourrod in Yakima County. (Dana). 

leak oaused by Pythlum debar vamun Hesse or Rhiaopus nlgrioana Bhr. 

The following summary of the market situation with reference to leak 
by Q. K. K. Link* is important: 

"Field and market observations made during the past few years 
seem to indicate that leak is virtually coextensive with the potato 
crop of the United States, and that it is a serious transit and 
storage disease* In the terminal markets it has been noted in 
potatoes from New Jersey, New York, North Carolina, Louisiana, 
California, Washington, Idaho, Montana, Wyoming, Colorado, Nebraska, 
and Minnesota. The heaviest losses have been observed in Rurals . 
shipped out of Idaho during the hot weather of August a.nd September. 
Tho disease seems to occur in potatoes from other sections if the 
orop is dug and moved during warm weather, potato men are reluctant 
to store early potatoes because 'they do not keep'.. One of tho rea- 
sons for this situation is tho manaoe of leak in both early and late 
potatoes if dug and stored during warm weather. During September and 
October of 1921, the losses in Rurals and Burbanks in Idaho storage 
houses were heavy. It has been demonstrated by isolations and inocu- 
lations that most oases of leak are caused by Pythium-like fungi. Dur- 
ing tho four years only four oases of leak due to Rhia op u s spp. and two 
due to Muoor spp. were found. Leak has boon produoed experimentally 
with the Rhizopus species, but not with the species of Mucor." 
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Othor collaborators report as follows: 

Ohio; Leak ( Rhizopus ni g ricans ) . one report only, October 11, in 
Cuyahoga County, as a storage rot. (Detmers). 

Idaho; Important in mid-season potatoes. (HungcrfordJ* 

I have found one or two cases since digging time of what 
I pronounced as leak, although I did not make cultures- (Bennett). 

Washington; Two reports ft» 1921. (Dana). 

Literature cited 

1. Link, Oeo. K. K. Leak, a serious transit disease pf potatoes. 
(Abstract) Phytopath. 12: 38. Jan. 1^22. 

Germination troubles due to various faotors 

Germination trouble was reported from a number of states including 
Maine, Virginia, North and South Carolina, Texas, Ohio, Indiana, Michigan, 
Wisconsin, and Colorado* Tho poor condition of seed potatoos in storage and 
especially the weather at planting time are responsible for the severe losses 
reported. The trouble was oomplioated by attaek on seed pieces by the seed 
oorn maggot ( Pefiomvla fuaoipes ) in some states, but in general it was due 
either to mere failure to germinate or to rotting of the seed pieces by 
Pusarium. Probably in the southern Coastal states the extremely hot weather 
of March was very significant in leading to excessive rotting. 

In addition to tho reports proviously published (PI. Dis. Bui. 5* 17-1®' 
53* July 1 and August 1, 1921), the following oomnents from collaborators 
give the facts for the various areas: 

Malnet The extreme southern pert of Aroostook County, and the rest 
of tho state on an average in a worse degree, has been badly hit 
by the drouth. A part of this offeot showed itself in misses and 
failure to germinate* I have seen numerous cases in southern 
and central Maine where the stands are very poor. (Morse). 

Virginia: Combination of high air temperature and low soil moisture 
producing unusually high soil temperatures during planting sea- 
son. (Frommo). 

The condition of many potato fields in tfco Norfolk and 
Eastern Shore sections is very serious and discouraging. While 
there are somo perfeot fields or portions of fiolds (for instance 
In central and northern sections of Northampton County), 15% of 
missing hills is very common, even 25 to 30& of loss is frequent 
and in a certain number of oases it reaches 50 to &%, being In 
exceptional oases as high as 75%. Fields Bhowing from 50 to 75& 
of damage are regarded as unprofitable and are being plowed and 
planted over again. (Shapovalcv) . 

Digitized by GoOQle 

North Carolina; (May 24) For the past two weeks 1 have divided my time 
between several of the mountain counties and those along the 
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eastern coast. It is a little too early to see nuoh in the 
mountain section as the potatooa are just caning out of tho 
soil. They have not had the potato gormination trouble, how- 
ever, and in all sections the stand is practically perfect. 
The weather has been vory unfavorable to crops in eastern 
Carolina. The rains accompanied by oool days and nights have 
necessitated tho roplanting of cotton, corn, and melons several 
times with distressing results 80 far* A lot of tho potatoes 
are rotting in tho soil, some of it being oaused by the blaok- 
leg or^anisir., some by tho constant dampness of the soil, and 
possibly some by tho prevalence of a number of tho physiologioal 
diseases, such as mosaio and leaf ourl, which oausod weakened 
plants. (Poster). 

South Carolina » , Germination troubles wero more prevalent and more 
important than usual this year, especially in the lower part 
of tho state where growers failed to obtain stands* The trouble 
was first noticed at Iedson on March 9, and was probably oaused 
by the hot dry season, (iudwig). 

Indiana t Extreme heat the latter part of June oaused gormination 

trouble to be much worse than usual in tho late crop in central 
Indiana. In 50% of tho fiolds 2^% of the plants were affected, 
causing a 20% reduction in yield, some growers suffering almost 
total loss. Exoessive rains, as well as extreme heat, may have 
had somo effeot. (Gardner). 

Miohi^an; Poor stand, especially in northern half of Lower Peninsula. 
Potatoes commonly replanted because of failure. Whole fields 
commonly replanted* because of failure. Whole potatoes used for 
seed showed marked superiority* In large part, trouble due to . 
hot soil conditions, but poor storage conditions had weakened 
many tubers* (Coons). 

Colorado; Around Greeley thcro is considerable variation in the con- 
dition of things. The late planted potatoes look very poor* The 
trouble is duo solely to tho rotting of tho seed piece, as I 
have desoribed many times. (MacMillan). 

Quotations from spooial reports by Frorame and by Shapovalov concern- 
ing tho Virginia conditions ar.o to be found in the Plant Disease Bulletin 5. 
17-l8. 1921. Shapovalov isolated Fu s a riu m oaysporum . F,. fioerule uin. and P. 
radioicola from decaying seed pieces. The following statement regarding the 
temperature relations of these three fungi, is taken from Shapovalov's report: 

"It Is interesting to note that £. radio ^po^ a and £. oxysporum 
thrive best at high temperatures, while P* ooerulemn gives best 
growth at moderate tomperature* It shows, therefore, that different 
contributing environmental factors mentioned in tho report variod in 
their importance in various localities. It is probable that in tho 
case of P. oxyaporum and F, ra d ioi o o j.a the high temperature which 
prevailed during tho first pi rt of March was of prime importance in 
bringing about the deoay, while in tho oase of £. ooeruleum very 
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likely winter storage of sesd potatoes facilitated the development 
of incipient stages of rot whioh progressed to alarming proportions 
aftor planting.* 

New or little known diseases 

Leaf hopoor injury (not hopperburn) was reported by J. G. Leaoh 2 from 
Minnesota as follows: 

"During the suuaei* of 1^21 a hitherto undescribod pathological 
condition of the potato plant was observed in Minnesota. Affected 
plants wore characterized by. a pronounood shortening of the leaf 
potiolos, with the consequent crowding of the leaflets. The petioles 
and mid-veins of the Inflate also were much shorter than normal and 
the tips curved 3harply downward and backward towards tho petiole. 
At tho same timo, tlie margins of the leaflets wore folded upward along 
the mid-vein. The potato Ijtif hopper ( Etapoasoa mall ) was vory abundant 
and was constantly as3ooi"tad with the diseaso. 3y placing a number 
of tho insects oolleotcd from affected plants on normal, hoalthy 
plants grown under oageii, it was proved exporiraentally that the leaf 
hoppe rs wore responsible for tho disease. All plants bo troatod 
developed typical symptoms within sovon days, while all oheck plants 
remained normal. Sufficient data hove not been obtained to justify 
conclusions as to the nature of the disease and its relation to hopper- 
burn ouased by the same insect. The condition was very prevalent in 
Minnesota in 1°,21 and van undoubtedly responsible for considerable 
reduction in yield.* 

"Bliss Triumph, Grif;n Mountain, Irish Cobbler, and Early Ohio 
are susoeptible in the ardor ihentior.ed." (Supplemental report from 

Yellow dwarf (oause undetermined) was report- 
ed from New York by Barrus and Chupp as follows: 

■A hitherto undesoribed dis- 
ease of potatoes, called 'Yellow 
dwarf because of its effect on 
the vines, has been observed in 
New York State. 




Pig. 75. Present known dis 
Ion of "yollow dwa; 
York, according to Chupp 



,- ,-*-*> 



tri'cution of "yollow dwarf" 'in New _jfT..- S**^ 
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Not only are affected plants dwarfed and the foliage yellowed, but 
there is a necrosis of the pith and cortical cells in the vioinity 
of the upper nodes of the stalk. Death of affected stalks takes 
place from the top downward, beginning with terminal and upper axil- 
lary (shoots. Tubers from affected plants are usually small, irregular, 
more or less sessile, brittle, and ofton badly cracked. There is con- 
siderable internal discoloration in the form of rusty'bro™ specks 
throughout the outer medullary tissue, ofton extending to tho bud end 
but rarely to the stem end of the tuber. The number of discolored 
areas increases with tho age of the tuber. A dry rot from the stem 
end, whioh finally involves tho entire tuber, occurs on badly affected 
tubers. Even those otherwise apparently healthy oan be deteoted by 
the more prominent lenticels. The disease affects at least eighteen 
varieties of potatoos and no variety has been found resistant. The 
agenoy oausing the disease has not boon determined. Infeotion evident- 
ly takes place from tho soil and from infected tubers capable of pro- 
ducing plants." 

Russet dwarf (cause unknown) was less prevalent in Idaho than in pre- 
vious years. In this disease the plants are stunted; lower leaves turn brown 
and drop; vasoular portion of stems and leaves turn brown; genoral" russotting 
of leaves or entire plant late in season occurs. (HungorfordJ* Percentage of 
infeotion varied from a trace to 35^' (R&eder). 

Ch]or03ls (non-parasitic) was reported from Colorado, Idaho, and Wash- 
ington. Idah o (Kungcrford) - Chlorotio condition reduoes yiold somewhat in 
irrigated fields in southern Idaho. Colo r ad o (Shapovalov) - Calioo was quite 
omnipresent. Washington (Dana) - Three reports. 

Literature cited 

1. Barrus, M* P. and C'n: rles Chupp. Yellow dwarf of potatoes. (Abstraot) 

PhyLopath. 12: 39. Jan. 1922, 

2. Leaoh, J. G. Leaf hopper injury of potatoes. (Abstraot) phytopath. 

12; 37. Jan. 1922. 

Other diseases 

Leaf blotch ooused by Ceroospora concors (Casp. ) Saoc, typioally a 
disease of oool moist areas, was reported only from Wost Virginia (Oiddings). 
The disease was quite; prevalent in a few gardens and was evidently the cause 
of considerable injury. The badly affected leaves dropped off very easily 
and there were vury few leaves loft near the tops of the plants. 

Blaok hear t (non parasitic}.. The general loss from black hoart seemed 
far less in 1921 than "in 1920. Ho oars containing it being oallod to the at- 
tention of market inspectors from January 1, 1921 to July 1, 1931* Ho doubt 
this can be attributed to better shipping practicos and tho mild winter. On 
tho other hand, the mild winter lead to poor keeping quality in the stored 
product and seed planted in 1921 was in general of low vitality. This faotor, 
along with weather and soil oonditions served to give tho extremely poor stands 
in many states. 
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Mew York: Observed in poor storage houses and where potatoes are shipped 
in oar with stove- (Chupp). 

Michigan: Important losses in storage due to poor ventilation in pits 

and warehouse bins. Poor stand in part due to seed of low vitality. 

(Coons). 

North Dakota: Unimportant. (Couey). 

Washington : Five cases. (Dana). 

Heat necrosis of unknown cause was reported from California (Hilbrath) 
from spring crop fields in southern California. The loss for the state was 
i given as .5%, but as much as 60fo was observed in one field. 



DISEASES 0? TO.IAT0 



Leaf spot caused by Se ptqria l yco j aersici Speg. 




"Dfgltiied bVGoOglC 
Pig. 7&- Importance of Septoria leaf spot of tomato, 1921. 
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The Survey records oontain reports of this disease from every state in 
the Union except Oregon, Montana, Idaho, Wyoming, Nevada, Utah, Arizona, and 
New Mexico. The disease was reported from practically the entire range last 
year and was said to be severe in Maryland, Virginia, West Virginia, North 
Carolina, and Kansas. 

Table 66. Estimated percentages loss from tomato leaf spot, 1921 



State 


Peroent loss 


I State 


Peroent loss 


New York 
Pennsylvania 
Maryland 
Virginia 
West Virginia 


3 1 

1-2 t 

25 : 

30' : 
^ i 


: North Carolina 
: Texas 
: Indiana 
i Iowa 
; Kansas 


10 
3 

5 

2 
10 



•General and severe as usual. 

The following oomments. are of interest. (For others see PI. Dis. Bui. 
5: 8l, 116. Sept. 1 and Oct. 1, 1921.) 

United States (General): Septoria ^yoopersioi frequently kills the 
blossoms but I doubt that it causes much if any shedding of the 
fruit. (P. J. Pritohard). 

Pennsylvania | Serious stem injury at about the time of fruit maturity. 
( Or ton and Thurston). 



H ey J erse y; The Septoria lyoopersici leaf blight caused much injury 
to early and so-oalled second early tomatoes in New Jersey dur- 
ing 1921. Infeotion was irregular in many localities. In some 
fields the plants were defoliated before the fruit matured, oaus- 
ir.g premature ripening' and shedding of fruit- A tomato field was 
examined near Haddonfield on July 28, - at this time there was no 
Septoria leaf blight found. By August l6, the leaves of the same 
plants were 100% infected by this fungus, and a large percentage 
of the leaves had fallen. Satisfactory progress was made in 
controlling the disease with wet Bordeaux sprays, and dust treat- 
ment. (R. F. Poole) . 

Delaware: Serious locally where rainfall has been heavy. (Adams). 

West Virginia? More prevalent than usual or than last year; affected 
every plant in every field in the state; loss 2jj%. Caused 
destruction of leaves and stem injury* General, but most severe 
in lower altitudes of central and eastern sections. Worst dur- 
ing August, when fruit was ripening. Less moisture than usual, 
unusually hot. Bordeaux 5-5-50 with rosin fish oil soap gave 
good control and increased yield, amounting to from 50 to 200% 
in demonstration patches. (Giddings). 

giizedbydOOglC 

Indiana; Spraying not practiced; defoliation and consequent sunscald 
caused the greatest loss. (Gardner). 
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Dates of flrat appearance of tomato , jaftf spot. 192], 

May 21... Wood County, W, Va. . July 10 New Jersey 

May 25... Tompkins, N. Y. July 23.... Harrison County, Ohio. 

(Probably carried from green- August 10.. Delaware 
house or seed) August 23-. Windsor, Conn. 

June 1... Lake County, Ind. August Port Collins, Colo. 

June 14.. Hazelhurst, Miss. 

'■feather relations 

The leaf spot disease is known in general to be favored by wet seasons. 
The relation of rainB to spore dissemination is obvious. Comparison of the 
rainfall maps for July and August shows some coinoidence of areas of most 
severe loss and those of heaviest rainfall, but in each case the facts must 
be viewed with regard to the type of crop grown - whether early or late canners 
is concerned, etc. The agreement in reports from Wisconsin, Michigan, and 
Minnesota as to its lessened importance during 1921 presents also confirmatory 
evidence of the close relationship between the development of this disease and 
weather conditions, but close study in a limited region will probably be nec- 
essary to determine definite correlations. 

Control of Septoria leaf spot 

The following statement by P. J. Pritchard of the Office of Cotton, 
Truck, and Parage Crop Disease Investigations, summarises American conditions 
with regard to the oontrol of this disease: 

"Spraying tomatoes is practiced to some extent, 'out not general- 
ly. The cost of the spray outfit, the uncertainty of the results 
because of the impossibility of spraying during prolonged periods of 
wet weather, and the large amount of labor and teem work involved when 
men and teams are most needed ore the chief causes of so little spray- 
ing. 

"Very little dusting of tomatoes has been done, as dusts have 
not, a3 a rule, seemed to be so effective as sprays. However, tho use 
of dusts needs further investigation, for, if effective dusting can be 
done it will appeal to the grower much more strongly than spraying. 
Considerable areas can be dusted with a relatively cheap outfit and 
with relatively little labor and team work as compared to spraying." 

Recent literature 

Pritchard, P. J. and ff. 3. Clark. Effect of copper soap and Bordeaux 
soap spray mixture on control of tomato leaf spot. Phytopath. 9 = 

554-564- 1919. 

Pritchard, p. J. and W. S. Porte. Use of copper soap dust as a fungi- 
cide. Phytopath. 11: 229-235- 1921. 

Relation of horse nettle ( Sola num. carolinense ) to 

leaf spot of tomato ( Septoria lycopersici ) - Jour. Agr. Res. 21: 
5OI-505. PI. 95-99. 1921. 

Effect of fertilizers and lime on control of tomato 



leaf spot ( Septoria lyoopersici ). phytopath. 11; 4-33-445* Hov * 
1921 (Feb. 1922). 
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Smith, L. B. and H- H. Zimmerloy. Relation of pressure to effective- 
ness in spraying tomatoes* Virginia (Norfolk) Truck Exp* Sta. 
Bui. 33/34= 163-190- 1921. 

Pusariura wilt caused by Pusarium lvcopersioi Sacc. 

This disease which is most common and most serious in the southern 
part of the oountry, has occasionally been reported to the Plant Disease Sur- 
vey from states as far north as New Hampshire, Massachusetts. Michigan, and 
Iowa. Somewhere along the line from southern New Hampshire westward is the 
tension zone" for this speoies. With the extremely early seasons of the past 
year and the high soil temperature prevailing - the latter factor being con- 
oeived to be the chief determinant in the occurrence of this disease - it 
was to be expected that the northern range would be extended, and also that 
the disease would be more severe than usual during 1921* The following com- 
ments from collaborators are important in this connection (For other reports, 
see PI. Dis. Bui. 5: 54, 8l, II0-II7. 192l). 

New Jersey ; The Fusarium wilt of tomatoes is not widely distributed 

in New Jersey. It is severe in localities in Gloucester. Burling- 
ton, and Camden Counties. There was a G^% loss of large plants 
of the Stone variety in one two-acre field in Camden County. The 
infected areas appear to be isolated in both localities and fields 
where the disease was observed. (R. F. Poole). 

Georgia; Wilt was very serious. (McClintock). 

Arkansas: Fusarium wilt of tomato was unusually severe even in sup- 
posedly resistant varieties. (Elliott). 

Ohio; The long, hot, dry period has especially favored the develop- 
ment of the fungus responsible for the wilt disease of tomato; 
losses were serious in both early and late varieties. (Thomas)* 

Indiana; Hot early summer (May, June, and July) increased the severity 
of tomato Fusarium wilt. (Gardner). 

Michigan: Present in considerable amount in a field in southeastern 
Michigan. (Coons) . 

Iowa : More than last year or the average year. Serious in isolated 
localities. (Melhus). 

Kansas: More than last year. The loss caused by this disease has been 
increasing from a trace up to 5$ now. As much as 100% infeotion 
in some fields. This disease is becoming worse and more wide- 
spread. (Melchers ) • 

Montana: Fusarium wilt of tomatoes found. (Jennison). 

DgilizedbyGoOgk 
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Table 67. Estimated losses from Fusarium lvcopersioi on tomato, as 
reported by collaborators, 1921* 



State 


Percent loss j 


: State 

1 


Percent loss 


Pennsylvania 


1-2 :* 


: Louisiana 


=5 


Maryland 


5 


: Texas 


5 


Virginia 


30 : 


: Arkansas 


10 


Kentucky 


1 ; 


: Ohio 


15 


North Carolina 


1 Indiana 


3 


South Carolina 


* 


: Kansas 


■5 




+ Severe | 
v Moderate I 
- Slight ! 
9 Very sligh| 



Fig. 77* Distribution and importance of Fusarium wilt of tomato, 1921. 
Dates of firsfr appearanee of wilt. 1921. 



May 21... Wood County, W. Va. 

Uay -25... Utioa, Miss. 

June Vfayne County, Ohio. 



Juno 27... Clemson College, S. C. 
July 15*. * Newark, Del. 



Observations by Gardner show the importance of southern grown seed- 
lings in introducing the wilt organism. Every spring thousands of seedlings 
are shipped north and soil infestation wit'.: the root knot nematode and with 
fungous diseases results. 
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Indiana : In the canning crop wilt was confined largely to southern 
grown plants imported, from Georgia and Louisiana. Caused strong 
sentiment among growers against the use of southern growm tomato 
plants. Out of 76 fields surveyed, 43 (or $o%) showed the pres- 
ence of wilt, 35 fields of these oontained southern grown plants, 
of which 29 showed wilt, or 83% of the fields containing south- 
ern grown plants showed wilt. In fields containing both home- 
grown and southern grown plants the wilt was usually present 
only in southern grown plants. (Gardner). 

Control of Fusarium wjj.t 

The following general statement concerning the increasing use of wilt- 
resistant tomato varieties is by P. J. Pritohardt 

"Wilt- resistant tomatoes are being used more and more commonly 
in wilt-infected areas. They have enabled the grower of home gardens 
heavily infested by wilt to produce an excellent crop of fruit when 
they obtained little, and in many cases no fruit, with ordinary com- 
mercial varieties. They are gradually invading the areas of commercial 
oanners and are even used to some extent by oannera that are nob in 
wilt-infested areas because of their excellent yield and quality of 
fruit. As soon as the new early varieties now being developed for 
early trucking are distributed, growers for the early market will 
also be able to use then* Their more extensive use is also made 
possible by several seedsmen who have listed them in their catalogs." 

The following reports on the use Of resistant varieties have been ob- 
tained from collaborators: 

Maryland: Losses are decreasing on account of use of wilt-resistant 
varieties. (Jehle and Temple). 

Kentucky : A strain of Resistant Stone was tolerant, 75% harvested. 
Greater Baltimore, resistant strain was not resistant. Pink 
Beauty was not resistant; Esaary was fairly resistant, but not 
the type for market. (Valleau). 

Georgia: Tests conducted in Georgia during the past three years in- 
dicate that strains developed in one seotion of the state are 
not equally adaptable to all parts of the state. (McClintock*) • 

Mississippi: Large quantities of wilt-resistant seed were again dis- 
tributed. (Neal). 

Louisiana; Wilt-resistant selections have been giving exoellent 

results. Probably about 5% of the tomatoes planted last year were 
of the resistant varieties. The percentage will be larger this 
year. (Edgerton). 



Ohio : Results for the past season have been 
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Western yellow blight attributed to Rhizootonia spp. and Fusarium spp. 

This disease was reported from Idaho, Yteshington, Oregon, anc Cali- 
fornia as more severe ever, than in 1920 when more than 10% of the crop was 
reported lost. It seems to have been the limiting factor in tomato produc- 
tion in these states. Probably no disease of the crop in the west needs 
closer attention in order to clear up confusion as to etiology. A promising 
report of the marked resistance of certain varieties comes from Idaho. The 
following comoents of collaborators show the general situation: 

Idaho ; Scattered in southern end of state. In kitchen gardens as 
well as cocinercial fields. Infection varies from trace to $%. 
Also oommon in North Idaho. Marked resistance shown by some 
varieties and seleotions which are being tested by the Idaho 
Station. Disease more severe this year than last. (Hungerford) . 

Washington: This disease is appearing with its usual severity in 
various parts of the state. (Dana). 

Oregon: Causing close to 50/° loss in the region of The Dalles whioh 
is the main tomato growing area of the state. It is the one 
chief limiting faotor to the successful production of tomatoes 
in that region. (McKay). 

California: More severe this year than during the previous four years. 
Controlling factor in summer crop. About 155& is the average for 
the state. The range of loss extended from 2 to lOOfo for the 
fields of southern California and from 2 to 15% for central 
California. (l.'.ilbrath) . 

Table 68. Estimated percentage loss from yellow blight of tomato, 
1921. 



State 



Percent loss 



Date of greatest 
damage 



Earliest 

r eport 



Idaho 

Was hington 

Oregon 

California 



20 
10 

3 
_15_ 



August 

August 

fitly j.5 - August ¥) 



July 
August 



June 1 ,QOq[e 
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Early blight and nailhead spot caused by Maorqsporium spp. 

Early blight as a diseased condition considered apart from the fruit 
disease, nailhead spot, was reported for the most part from the northern 
area, where it caused serious damage in only four states. While nailhead 
fruit spot was reported by collaborators from Florida and Louisiana only, 
it was found on tomatoes shipped from California, Mississippi, and Texas, 
according to the reports of inspectors of the Bureau of Markets and Crop 
Estimates, whioh are summarized in Table o9- In most of the reports from 
the southern states where nailhead spot occurs, no differentiation was made 
between early blight and nailhead spot* 

Table 69. Losses from nailhead spot of tomatoes as 3ho«m by examina- 
tion of cars at destination by food-products inspeotors of the Bureau of 
Markets and Crop Estimates, 1921. 





• Number of 


Average per- 


Range of percentage of 


Origin of 


: oars with 
: nailhead 


centage of 
nailhead spot 


nailhead spot 


shipment 


Number cars 


Percent 




: spot 








California 


! 1 


11 


1 


15 


Florida 


38 


1 


100 








7 


25-50 


Mississippi 


: 2 


5 


1 

2 


5-20 
42 


Texas 


t 1 


11 


1 


11 


Mexico 


: 1 


6 


1 


6 


West Indies 


: 1 


10 


1 


10 










Number 


of oars of toma 




„..M 



The relative importance of these troubles in the various states is 
indicated as follows: 

Slig ht - Rhode Island, Connecticut, New York, Delaware, North Carolina, 
South Carolina, Ohio, Indiana, Michigan, Wisconsin, Minnesota, 



Modera te - Pennsylvania, Virginia^ Maryland (2%), Mississippi (1-5%). 
Texas (2%). 

Severe - Massachusetts, New Jersey, West Virginia (10%), Florida, 
Louisiana (10%), California (4$). 

The following comments from collaborators give the situation for 1921. 
(See also PI. Dis. Bui. 5-. 54. 82-83. U-7. 1921). 

New Jersey : Alteraaria leaf blight and fruit rot was prevalent through- 
out New Jersey in 1°,21. The fruit rot was very important on the 
last pickings. September 19th, one field of late crop Baltimore 
tomatoes was examined and at this time the Alternaria fruit rot 
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infection was found to vary from 1 to 21%. The disease on the 
foliage caused much damage in some localities but was of minor 
importance in comparison to the disease of the fruit. (Poole). 

Loui si ana; The early blight of tomatoes, or nailhead spot as it is 
sometimes oalled, is a very important disease in southern Louis- 
iana. The prinoipal damage is from the leaf stage as many var- 
ieties are completely defoliated in the Gulf region. Next to 
wilt, this is our most serious tomato disease. (Edgerton, Jan. 15, 
1922). 

Texas; Prevalent, 2% loss. (Taubenhaus) . 

Indiana; Mot important. Worse in southern Indiana. Serious in- 
fection noted on staked Bonny Best in market garden. (Gardner). 

California ; Early blight was more severe this year than for four 
years. The disease attacked the petioles and small stems as 
well as the leaves. loss for state £$>. (Milbrath). 

First appearance of early blight of tomato. 1S21 

May 21 Wood County, (.'est Virginia 

July 15 Delaware 

September 1 Madison, '.Wisconsin 

September 9 Calhoun, South Carolina 

Mosaic (cause undetermined) 

There has been sooe question as to the potential seriousness of tomato 
mosaic, but from the results .of reoent work it seems to be worthy of close 
attention. Gardner and Kendrick , and Melhus 2 , have established the import- 
ance of the common perennial solanaceous weeds, P hysal is spp- and S Planum 
oarolinense . in carrying the disease through the winter, and, as new lands 
are used for toristoes, in providing sources of infeotion which make the pro- 
duction of a crop increasingly difficult. 

In 1921, the usual scattered reports of the occurrence of mosaic in 
greenhouses were rcade. In New York, Illinois, and Oregon it was a serious 
disease of tomatoes under glass, and in Ohio, while it occurred locally in 
truck seotions, it caused greatest losses to the greenhouse crop. Chupp »e- 
ports as much as 20?o in one greenhouse and 50% in another in Ith&caj while in 
Oregon as much as 1Q0£ 01 the plants were affected i:; some houses, with a 
50 to 75% reduction in yield, although the los3 for the state was slight. 

The disease was reported on field-grown tomatoes in Connecticut, Rhode 
Island, New Jersey, Pennsylvania, Virginia, V.'est Virginia, Kentucky, Louisiana, 
Arkansas, Ohio, Indiana, Iowa, Kansas, and California. In Connecticut, ac- 
cording to Clinton it was lessprevalent than in 1°,20. In Rhode Island it was 
said to be common in some gardens, but not generally serious. Cook reports 
it as more abundant in New Jersey than formerly, and R. F. Poole makes the 
following statement concerning oonditions in that state*,. - lz , ; 



3^4 TOMATO - Mosaic 

"The mosaic and filiform disease of tomatoes is prevalent and 
the cause of heavy losses in all localities of New Jersey. The dis- 
ease has persistently caused heavy losses of tomatoes growing in the 
field and also in the greenhouse* The latter orop has been very 
largely abandoned in some localities* Aphid infestation of tomatoes 
has been important on tomatoes in this state for several years* This 
infestation is no doubt related to the amounts of distribution, preva- 
lence, and loss due to mosaic and filiform*" 

Thurston and Orton report a field in Center County, Pennsylvania, 
which showed 100% mosaic. P. J. Pritchard states that most fields at the 
Arlington Experimental Farm showed 100% of the plants affeoted by mosaic. 
The disease is said to be of slight Importance in West Virginia. Valleau 
reports 100% infection at the Experiment Station in Kentucky, Edgerton states 
that the disease was very oommon and serious in nearly all tomato plantings in 
Louisiana. Elliott says that the disease was less prevalent in Arkansas. 
Gardner oonsiders the disease worse in Indiana than it was in 1920 and states 
that it is a serious factor in the canning crop, due to early infection which 
reduced the yield. Mosaic was a very important trouble in Iowa, aocording to 
Melhus, and Melohers reported it as very oommon end causing loss of production 
in most fields in Kansas. D. G. Milbrath. states that rr,osaic is on the increase 
in California. The symptoms extend from the fern leaf condition to mottling 
and rolling. Affected plar.ts set little fruit. 

Losses reported by collaborators, were as follows; New York, traoe to 
5% (greenhouse); Arkansas, 3%: Indiana, 2%: Iowa, 11%: Oregon, slight 
(greenhouse); California, 1%. 

The diseese was first observed on the following dates: 

February 24 Ithaca, New York (Greenhouse) 

April 13 Riley, Kansas 

May Louisiana 

May Corvallis, Oregon (Greenhouse) 

June 10 Lafayette, Indiana 

August Westville, Connecticut 

Literature oited 

1. Gardner, M. tf. and James 3. Kendrick. Overwintering of tomato 

mosaic. (Abstract) Phytopath. 12: 4I-42. Jan. l°/22. 

2. Melhus, I. E. Mosaic studies. (Abstract) Phytopath. 12: 42. 

Jan. 1922. 

late blight caused by Phytophthora infestans (Mont. ) De Bary 

No report of this disease given extends the range published in last 
year's report. The hot, dry season was commonly reported as being respons- 
ible for lessening its prevalence* The following comments from collaborators 
are of interest: 

Pennsylvania: Reported only from Luserne County this year. (Thurston 
and Orton). 



TOMATO - lata blight 



325 



»e , st Virginia : Mwh less than last year, causing slight reduction in 
yield* The range was local in the higher altitudes of Tucker 
and Upshur Counties. First seen August 15 in Upshur County. 
Good control obtained with Bordeaux 5-5-50. (Giddings). 

North Carolina ; Very destructive in mountainous sections at eleva- 
tions above 3,000 feet. (Foster). 

According to Colin G. Vtollee*, late blight of tomato is an important 
disease in the Philippine Islands, at Trinidad in the Mountain Province. 
(See also under potato mosaic). 

Literature cited 

1. Welles, Colin G. Plant diseases found at Trinidad, December 1°/21. 
Philipp. Agr. 10: 348-349. Febr. 1922. 



Bacterial wilt caused by Baoterium so^anacearum EFS 

This disease was reported as doing slight damage in a number of the 
southeastern Coast States. In loss of production it was pronounced less 
important in 1°,21 than in the priccling season. 

E. F. Smith* states: "In t*i^ United States it occurs from Maryland 
and New Jersey south to Florida, Cuba, and Porto Rico, but. its northern and 
western distribution in this coi:rtry are unknown. It seems to thrive best 
in the eastern United States in washed rivor sands." 

The accompanying map (Fig. 7^ summarizes the distribution records of 
the Plant Disease Survey. 




R - reported 



red in 1921 



Pig. ?3. Distribution of bacterial wilt of tomato as reported to the 
Plant Disease Survey, 1903-1921. 
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The damage done in 1921 was alight, with the possible exception of 
the North Carolina crop, as is svidenoed by the following comments of col- 
laborators; 

Connecticut : One doubtful oase. (Clinton). 

Virginia: Occasional, severe when it does occur. (Fromme). 

Kentucky ; One suspected case, (yalleau). 

North Carolina: Destructive in several counties. Five percent loss. 
(Foster). 

South Carolina: Greatest loss is due to necessity of leaving tomatoes 
completely off infected soil. (ludwig). 

Northwestern half is heavily infested. (F. J. Pritchard). 

Florida ; Slight in amount, oomplete loss in some fields. (Burger). 

Mississippi : One field observed. (Heal). 

Ohio: Less frequent; present in limited extent in all greenhouses, 
less serious in field. (Selby). 

California; Not observed; nay be present. (Milbrath). 

Literature cited 

1. Smith, E. F. 3aoterial diseases of plants. 1920 p. l82. 

31ossom-end rot (non-parasitic) 

The distribution of blossom-end rot in 1921 is indicated on the ac- 
companying map (Fig. 75^- It will be noted that Arizona reported it as 
occurring in 192I for the first tine. 

In some sections high temperature and drouth made this disease severe, 
but in the majority of tomato growing sections the drouth was broken during 
the tomato ripening period ar.d for the central-western states blossom-end 
rot was less than usual. The drouth effects seem most important in produc- 
ing the break-down when operative at time of maxirairn fruit expansion, and 
blossom-end rot, while appearing an fruit of a certain size, may be totally 
absent from both younger and older sets. 

The comparative prevalence of the disease and losses caused by it are 
shown in Tables 70 and 71. 

Table 70-Cornparative prevalenoe of blosson-end rot of tomatoes, 1921. 

States reporting some or less damage for 1^21 : : States reporting more loss 

than for 1920 :: in 1921 than in 1920 

Vermont, Pennsylvania, Virginia, West Virginia:: New York, South Carolina, 

Ohio, Indiana, Illinois, Wisconsin, Minnesota:: Georgia, and Mississippi. 

Iowa, North Dakota, Kansas, Idaho, Washington: : 

and Cali fo rnia. :; „ GoO^Ic 
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2&ble 71. Losses oaused by blossoia-end rot of tomato, as estimated 
by collaborators, 1921. 



State 


Percent of Crop " State 


Percent of Crop 


New York 


3-10 ; 


: Indiana 


.2 


South Carolina 


5 ' 


: Minnesota 


t 


Georgia 


20 : 


: Iowa 


1. 


Mississippi 


20 ! 


: Kansas 


1. 


Texas 


4 ! 


: Oregon 


Slight 


Arkansas 


3 : 


: California 


6. 


Ohio 


1-2 : 








Fig. 79. Occurrence of and losses from blossom-end rot of tomato as 
reported to the Plant Disease Survey, 1\)21. 

Dates of first appearance 

June 23 Freewater, 'Oregon August 2j) H&dison, Wisconsin 

July 11 Chautauqua, Kansas September 15. -.Tucson, Arizona 

July 14.. ..Stark County, Ohio September 2^. . .Turlington, Vermont 

lionized by GoOgk 
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Varietal differences 

Ho special reports on varietal resistance were made by collaborators. 
In response to a questionnaire it was brought out that Bonny Best, although 
ooumonly considered resistant to blossom-end rot, did not seem especially 
so in many sections this year. Growers in the South are interested in a 
variety called "Gulf State", whioh is resistant to blossom-end rot and to 
weather craoking (catface). The following comments are illuminating: 

Virginia : It is the general opinion among the growers that Bonny 

Best is quite resistant and this variety is planted for canning 
purposes in the Roanoke section for this reason. (Froume). 

Tennessee-, It may be stated that Professor Essary's selection of 

wilt-resistant tomato from Livingston's Beauty, had been selected 
also for blossom-end rot resistance, and aooording to some in- 
forrretion at hand is comparatively very little affected with 
this trouble. (Sherbakoff). 

Qoorgia : Bonny Best is not extensively grown in this state, but it 
was observed that the varieties like Globe were less subject 
to blossom-end rot than some of the terger fruited varieties. 
'.MoClintock). 

Ohio: Vfo have not found the Bonny Best variety any more resistant 
than others, and I do not know of any variety which shows suf- 
ficient resistance to the point rot disease to be worthy of 
mention. The effect of the dry weather in some sections was 
manifest after another fashion; namely, by oracking, both radial 
and oircular, of the skin of tomatoes, especially in the region 
of the stem end, and frequently observed on all parts of the 
fruit. This resulted in more serious losses than point rot, 
and interfered with marketing because so many leakers developed. 
This physiologioal disease was estimated at 4&. (Thomas). 

Indiana: the Indiana canning orop suffered less from blossom-end 
rot during the last season than in the two preceding seasons. 
We had heavy rains during August and September, much heavier 
than in normal years, and these are the months when the crop 
is ripening. We have not noted that the Bonny Best variety 
is resistant to blossom-end rot. The Horticultural Department 
is trying to develop a resistant^ strain of the Greater Balti- 
more canning variety. (Gardner). 

Buckeye rot caused by Phytophthora terrestrjfl Sherb- 

Collaborators reported buokeye rot from Tennessee and Indiana. 
Sherbakoff states that Tennessee tomatoes suffered mostly from buckeye rot, 
brought about by a prolonged rainy spell at a time when most of the fruit 
was set. The loss for the state was placed at approximately 10%. The dis- 



ease was not so important as wilt or Septoria blight. Gardner reports the 
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disease as destructive in a garden at Lafayette, Indiana, appearing August 1 
and doing greatest damage in September. Excessive rainfall favored the dis- 
ease. Pritohard reports this rot as ocourring in small amounts in most 
fields at the Arlington Experimental Farm- In one field at least 50 or feofo 
of the fruit was infected during a wet period. 



Daraping-off oaused by Pythium spp. 

Daraping-off doubtless occurred here and there in the various states, 
but is reported only from Conneotiout where it occurred April 11 at Westville. 
In this connection it is important to call attention to recent contributions 
from an English worker. W. P. Bewleyl* 2 reports control by watering with a 
copper sulphate and ammonium oarbonate oompound. The original should be con- 
sulted for details. He also indicates the possibilities of introduction of 
the organism with the seed. 

,' iterature cited 

1. Bewley, W. P. "Damping off" and "foot rot" of tomato seedlings. 

Ann. Appl. 3iol. 7: I5&-I72. Dec. 1<?20. 

2. Control of "damping off and "foot rot" of tomatoes* 

Jour. Min. Agr. Gt. Brit. 28: 653-654. Oct. 1921. 



Phoma rot caused by Phoroa destructive Plowr. 

Phoma rot was reported only from South Carolina and '.'est Virginia, 
occurring locally in both 3tates. This disease, which r.iay be minor in tae 
state of origin, becomes very important with tomatoes in transit as is 
evidenoed by the accompanying table (Table 72) showing market losses. 

Table 72. Losses from Phoma rot caused by Phoma destructive , as 
shown by examination of oars at destination by food-products inspectors of 
the Bureau of Markets and Crop Estimates, 1921. 



Origin of 
shipment 



Ho. of 
oars 
with 
decay 



Average 
percent- 
age of 

decay 



Range of : 
percentage of : Remarks as to seriousness =f 
de ca y, : decay 



Mo. oars: Percent; 



Arizona 
California 



Illinois 
Maryland 



116 



6 

20 



1 
2 

6 
5 
1 

P 

\i 
1 
2 



77-95 :Some Rhizopus rot present 

15-30 :Associated with other decays 

5-12 : ' 

2-4 : " " " ' 

;Some Rhiaopus rot present 

:Aasociated with other denays 



83 
20-45 
5-18 



:PUoma and soil rots, advanced 
tHostly ant hrac noae in one c sr . 
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Origin of 
shipment 


No.-of ;Average 
oars :pcrcent- 
with ;age of 


Range of 
percentage of 

decay 


Remarks as to seriousness of 
decay 




No. oars: Percent 




Mississippi 


25 1 b 


10 
15 


5-15 
6-20 


Associated with other .decays 


Tennessee 
Texas 


3 : 5 
11 : 10 


1 


Associated with other decays 


Mexico 


10 j 7 


3 
10 


2-4 
2-20 




West Indies 
Unknown 


2 ; 23 
2 : 1 


2 

2 


u : 3 i 





Total number of oars with Phoraa rot. 

Total number of oars of tomatoes inspected. 
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Baoterial spot oauscd by Baoterium vesicatorium Doidge 
( Bacterium exitiosum Gardner 4 Kendrick) 

This disease whose causal organism was desoribed almost simultaneous- 
ly by Misa Doidge and by Gardner, is given here under the prior name. 
Gardner states, "Miss E. M. Doidge published a few months ahead of us. The 
organism is the same, hence her binomial takes precedence." 

Distribution in general has been southern extending as far north as 
central Michigan. It is reported in 1°,21 as less important in Indiana than 
in previous years, causing ..2% loss. It was found in eleven out of 76 fields 
in oentral Indiana, putting in its first appearanco on July 2 in Howard 
County. Seed disinfection is reported as giving fair control- The 

disease caused considerable injury in greenhouses in Kansas according to 
Melohers. 

Milbrath of California reports a similar spot as causing .1% loss 
in California. 

The following roferencea will give aocess to tho literature on this 
disease: 

Doidge, E. H. A tjmato oanker. Ann. Appl. Biol. 7: 407-430. Illus. 

pi. xxvi. Pebr. 1921, no. 4. References: p. 429-43°- 
Gardner, Max ff. and James B. Kendriok. Baoterial spot of tomato* 

Jour. Agr. Res. 21: I23-I56. April 15, 1921. 



Winter blight (cause unknown) 

Winter blight (also called stripe or stroak) was 
York, New Jersey, Pennsylvania, Michigan, and Ontario. 
confined to fie greenhouse crop. No figures on loss 1 
tors, but past records for Pennsylvania and Michigan indicate tho disease 
may bo serious. Stone and Howitt3 state that the disease is ooromon in 
tomatoes under glass in Ontario, often causing serious losses and in some 
instances raaking the production of a profitable winter crop of tomatoes 



■oported from New 
In general it was 
■■ given by collabora- 
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impossible. They report that no pethogetk seems responsible and that the dis- 
ease is a result of soil conditions. "During the past five years almost uni- 
formly satisfactory results have been obtained in the control of this disease 
by the addition of phosphorio aoid and potassium to the soil." 

A similar disease, of considerable importance in England, has been 
attributed by Paine and Bewleyl'^ to Bacillus jathyri Manns & Taub. 

Reoent literature 

1. Bewley, Iff. P. Stripe disease of tomato. Nursery and market garden. 

Ind. Dev. Soc. Exp. & Research Sta. Ann. Kept. 1920: 44. 1921. 

2. Paine, S. G. and W. P. Bewley. Studies in baoteriosls. IV. - 

"Stripe" disease of tomato. Ann. Appl. Biol. 6: 183-202. PI. 8-9, 
5 fig. 1919. (Abstr. by G. R. Bisby in Bot. Absts. 5: Entry 75b. 
Aug- 1920.} 

3. Stone, R. E. and J. E. Howitt. Experiments with winter blight or 

streak of tomatoes. (Abstract) Phytopath. 12: 41. Jan. 1922. 

Leaf mold caused by Cladosporium fulvum Cke. 

Cladosporlum fulvum . which has previously been reported to the Survey 
from all exoeot the mountainous western states was reported in 1921 from both 
field and greenhouse in its usual range. Browning of Rhode Island found the 
disease in some gardens, but not as conspicuous as last season. Leaf mold 
caused considerable defoliation in the fields at the Arlington Experimental 
Farm during the past two years, and at the Experiment Station in Kentucky in 
1921, aooording to Pritohard and Valleau, respectively. Dana reported it 
from Walla Walla County, Washington. Michigan, Indiana, Iowa, and Ohio re- 
ported the disease on the greenhouse crop. In Ohio the disease was of consider- 
able importance as usual in hothouses, and was invariably noticed to be serious 
when ventilation was inadequate, according to R. C Thomas. Gardner reports 
that leaf mold is serious only in greenhouses in Indiana. Coons states that 
the greenhouse orop in Michigan was cut off one month early by a sudden out- 
break of the disease which checked the orop early in July and caused a much 
greater loss than usual. The disease is not commonly held in the proper light 
by gaideners who usually ooneider It unimportant, and make no effort to control 
it. 

Reference 

Makerason, W. K. The leaf mold of to.natoes caused by Cladosporium 

fulvum Cke. Rep. Mioh. Acad. Sci. 20: 309-34B. pi. xxiii-xxxvii. 
19l5T 

Pruit rot caused by Rhitopus sp. 

Rot of tomatoes caused by Rhizopus sp. is reported from Texas (Shizopug 
nigricans : traces), and from California by Milbrath as follows: 

"Rot eaused by Rhiiopus is a field disease. Fruit not only 
rots in the field but also oarries infective material from the 
field. Loss in field about 1%." 
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Table 73. Losses from Rhizopus rot of tomato, as shown by inspection 
of cars at destination by food products inspectors of the Bureau of Markets 
and Crop Estimates, 1921. 





Mo. of 


Average 


Range of 




Origin of 


cars 


percent- 


peroe 


"rtaga of 


Remarks 


shipment 


with 
deoay 


age of 
deoav 


deoav 






No. oars 


Percent 




Alabama 


3 


9 


3 


5-17 


Advanced stage 


Arizona 


1 


4 


1 


4 


Mostly soil rot 


California 


23 


13 


1 


77 


Mostly Phoma rot 








2 


25-30 


Associated with other decays 








1 


5-18 


Other decays in some cars 


Florida 


193 


8 


1 


83 


Mostly Phoma rot 








6 


25-45 


Associated « th other decays 








133 


5-20 


Other decays in some cars 








53 


2-4 




Mississippi 


39 


6 


21 


5-22 


Associated with other decays 








18 


2 lt 


* H It It 


Hew Jersey 


1 


18 


1 


Some fruit rot 


Ohio 


1 


7 


1 


7 




South Carolina 


1 


3 


1 


3 




Tennessee 


7 


12 


1 
b 


30 
5-10 


Rhizopua and anthracnose 


Texas 


78 


11 


3 


35-50 


Associated with other decays 








17 


15-25 


* * " * 








4 s 


5-13 


" ■ " ■ 


West Virginia 


1 


b 


16 

1 


2 1 


Generally cn>mplete 


Canada 


1 


2 


1 


2 


Early stages 


Mexioo 


30 


6 


20 
10 


5-20 
2-4 


Associated with other deoays 


West Indies 


3 


11 


3 


5-15 




Unknown 


2 


12 


2 


10-13 




Total nuc 


iber ot 


rs of tor 


Tatoes w 


th Rhizopi 


s rot.*.. 384 


Total nun 


iber cs 


rs of tor 


latoes it 







Mew diseases 



Two new oonditions are reported by Milbrath from California as follows: 

Calico spotting , cause unknown. Spotting of fruit in the form of 
alternation of red and white has increased rapidly during the past four years, 
and bids fair to beoome a very important problem. At least *#, jf all fruit 
produced in the fields was spotted. If I were to form an estimate of spotting 
from the amount found on the markets, it wjuld easily run to 15%. 

Blossom end stain , cause unknown This disease differs from the common- 
ly known blossom end rot in that the affected area at the blossom end consists 
of numerous small blotohes which later coalesce to form a green-yellow area. 
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The affected portion do.es not turn black as in the oase of blossom end rot. 
Three percent of the crop of the state was affected. 

Other diseases 

Anthracnose caused by Collet atria hum phomoides (Saco.) Chester, was 
reported as being less prevalent than usual in New Jersey and Indiana. 

Collar rot , caused by various fungi. Acoording to Pritohard^, stem 
girdling at the surface of the ground may be caused by at least three fungi, 
Verticillium lyco j Dersiqi Pritohard & Porte, Macrosporium solan i E. '& U*. and 
Rhizoctonia solani Kuhn. It was reported by them as occurring in 1917. 19^°» 
and 1519 in Maryland, New Jersey, and Delaware in seedbeds and on newly set 
plants. The following additional 1921 report of this type of disease extends 
the range: 

Indiana ; Serious in one field. Blackened stem lesions at ground 
line, probably result of seedbed infection with Macrosporium 
solani E. £ tl. First seen July 6 at Greenfield. (Gardner). 

Literature cited 

1. Pritohard, T. J. and W. .3. Porte. Collar rot of tomato. Jour. Agr. 
Ree. 21: 179-184. May 1921.' 

Stem girdle caused by Phvtophthora (species not determined). This 
disease, newly described by Reddlok (A fourth Phytophthora disease of tomato. 
Phytopath. 10: 528-534.. Dec. 192C. ) is reported from New York as follows: 
"One greenhouse crop discarded entirely due to this disease." (Chuj-pJ . 

Root knot caused by Heterodera radicicola (Greef ) Mull. Reported 
from Wast Virginia, South Carolina, Texas, Louisiana, Ohio, Arizona, and 
Washington, being found i.n South Carolina, Texas, Louisiana, and Arizona 
as a field disease. South Carolina (Ludwig) reports the range as general 
with about the usual loss* Taubenhaus reports 1% loss to the tomato crop - 
in Texas. Edgerton of Louisiana reports the disease as very serious in some 
localities. 

Leaf roll (oause unknown). New York, Pennsylvania, and Kentucky report 
a leaf roll condition which is worthy of further investigation. Leaf roll 
of tomato has been known sinoe Rolfs* earlier studies, but investigation as 
to Its cause has not been made. A report by Gussow (Leaf curling in tomatoes. 
Phytopath. 11: 380-383* 1921). assigns a leaf roll condition to unbalanced 
conditions brought about by heavy pruning. Regarding this rolling of leaves, 
Pritohard of the United States Department of Agriculture writes as follows: 

"The leaf roll caused by heavy pruning or excessive watering 
appears to be only a physiological reaction, as the leaves renain 
green and seem to function normally. This appearance is very strik- 
ing in some foreign varieties grown in the United States without 
pruning or excessive watering. It is not usually regarded as a dis- 
ease. 

"The other leaf roll, resembling leaf roll of potatoes, is 
quite different, resembling somewhat V.'estern blight, but without 
the yellow appearance of the foliage and the decortication of the 
rootlets., Moreover, these plants are very unfruitful." 
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Soft rot of the green fruit (bacterial) caused 50% loss in hone gar- 
dens at Blacksburg, Virginia. (Fromme). 

Fruit rot oaused by Glomere^la raf omaoulans (Beok.) S. & S- was report- 
ed collected in a garden at Ithaca, New York by L. M. Massey. 

Wifrt caused by Sclerotium rolfsii Saoc. reported by Edgerton as serious 
during July and August in the river districts in Louisiana, especially the 
northeastern portion. 

Sumner blight (cause unknown) was reported by U libra th as less im- 
portant than usual in California. 

Wilting,, brought about by influence of walnut trees, was reported for 
Hew Jersey by Cook (Wilting oaused by walnut trees. (Phytopath. 11: 346. 
1921.) and for Michigan by Coons, three instances being seen with blaok 
walnut and Gulf State tomato on July 5 and 6. 

Weat her effects were noted by several collaborators. Many commented 
upon the reduotion of crop brought about by the drouth. Texas and Ohio re- 
port "blossom drop" as prevalent, dry air conditions seemingly interfering 
with pollination. 

Sunsoald did some damage in Indiana chiefly in opening the way for 
secondary invaders. 

Growth craoks and oatfaoe. Important in Indiana, causing loss from 
blemishing and from secondary rots which followed. Gardner estimates loss 
from catfaoe at .2% of crop and from growth oraoks at 6%. "Late rains lead 
to cracking and infection." Thomas of Ohio reports as follows: "Conditions 
were muoh the same. A very large part of the tomato crop throughout the 
early and mid-season was lost due to cracking which occurred in the epidermis 
both radial and ciroular, thought to be due to dry weather. These resulted 
in a very large number of leakers whioh very seriously interfered with the 
handling and shipping of the crop." Iutraan of Vermont reports, "Skin of 
fruit splits in rings around stem due to slow growth in August followed by 
September rains. Fungus infection follows." 

Hydrocyanic acid inj ury was described by Potter, G. F. (Hydrooyanio 
aoid injury to tomatoes. Proc. Amer. 3oo. Hort. Soi. 17: 120-126. 1921) and 
it was reported by Gardner from Indiana, "Crinkling and distortion of younger 
leaves aooompanied by downward curling. Noted following fumigation for 
insects." 

Tobaoco fume injury also was reported by Gardner as causing angular, 
intervenous, white spots on leaves. 



DISEASES OF SWEET POTATO 



Stem rot caused by Fusarium batata tie Well, and F. hyper oxyaporum V/oll. 

Sweet potato stem rot was probably the worst disease of sweet potatoes 
in 1921. The report for 1920 indicated a smaller loss than occurred during 
the 1921 season. Dry weather and hi-h temperatures are suspected of being 
factors in increasing the loss from this source. The disease was reported 
from New Jersey, Delaware, Maryland, Virginia, Kentucky, Tennessee, North 
Carolina, Florida, Mississippi, Louisiana, Texas, Arkansas, Indiana, Iowa., 
Missouri, Kansas, and Arizona. The following table (Table 74) lists the 
losses reported: 
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Table. 74. Losses from steal rot of aweet potatoes in 1921, as esti- 
mated, by collaborators. 

Peroent loss : State 



20 


: New Jersey 


15 


-. Mississippi, Kansas 


10 


: North Carolina 


8 


1 Delaware 


6 


: Iowa 


5 


: Maryland 


2 


1 Virginia, Arkansas 


1 


t Indiana 



t Florida, Louisiana, Texas 



The following statements from collaborators indicate the conditions 
observed in the different states: 

Mississippi : More prevalent than in 1920; found in 40% of the plant 
Ings in the state, affecting 10% of the plants. First seen 
June 10 at Meridian; beooming oommon. (Neal). 

Arkansas ; Less prevalent than last year. Pound in 1$% °^ ^he fields 
of the state, affecting up to 25% of the plants. First seen in 
June. (Elliott). 

Indiana : Less prevalent than last year. First seen June 22 in Boone 
County. (Gardner) . 

Kansas : Worse this year than last. The disease is on the Increase; 
found in eastern, southern, and oentral Kansas. First recorded 
May 21 in Wyandotte County. (Stokdyk). 

Difference of opinion seems to exist among collaborators as to resist- 
ance of various varieties. Cook and Poole* report that Big Stem varieties 
are more resistant than smaller stem varieties. However, conditions quite 
the reverse are reported from Virginia (Harter). Neal reports very few. 
varietal differences in susceptibility noted in Nanoy Hall, Porto Rican, or 
Triumph. Stokdyk reports fields of Yellow Jersey and Nancy Hall badly in- 
fected, while the variety Portp Rico was free. Gardner reports disease 
severe in Yellow Jersey but not present on White Yams.. 

Some promise is given of control by seed selection; Cook and Poole 
reporting that seed selected at digging time produoed slightly better sprouts 
than unseleoted seed set on infected soil. Elliott reports that seed and 
slip certification has established some dependable sources of seed and given 
some large fields free from wilt. Neal reports that the disease is beooming 
very general in Mississippi in spite of quarantine and preventive measures. 

Li terature cited " 

1. Cook, Mel T. and R. F. Poole. Stem rot diseases of sweet potatoes 
In New Jersey. Phytopath, (Abstract) 12: 51. 1922. 
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Black rot caused by S j& aero nc m a fimbria turn (E- & H. ) Saoo* 

Black rot was generally prevalent again this year, losses ranging from 
a trace to as high as 1$% of the crop, as is shown in the following table. 

Table 75. Losses from and prevalence of black rot of sweet potatoes 
in 1321, as reported by collaborators. 



State 


Peroent 

loss 


• Remarks . 


New Jersey 


2 


: Abundant. (Cook). 


Delaware 


1 


: Stand out by early sprout infection. (Adams). 


Maryland 


1 


t Less. (Jehle and Temple). 


Virginia 


5 


: Moderate to severe, especially on late crop at 
: Norfolk. (Fromme). 


Kentucky 


- 


: Considerable. Treated seed produced fairly olean 
t orop. (Valleau). 


Tennessee 


«. 


: Common, not serious. (Essary, Hosier, & Sherbakoff). 


North Carolina 


6 


: Considerable) especially in storage houses. (Poster) 


South Carolina . 


•5 


: Less. (ludwig). 


Georgia 




; Reported. 


Florida 
Mississippi 


15 


: Prevalent in all parts of state. (Burger). 
: Nancy Hall is most susceptible. (Neal). 
: Quite serious. (Edgerton). 


Louisiana 




Texas 


5 


t ■ 


Arkansas 


5 


; Mostly storage, trouble. (Elliott). 


Indiana 


2 


: Field and storage rot. (Gardner) . 


Illinois 


. 


: Prevalent. (Bierbaum). 


Iowa 


5 




Kansas 


2-T 





Seed treatment coupled with rigid selection of blemish free seed-stock 
seems to be of considerable promise as shown by favorable reports from Ken- 
tucky, Georgia, Mississippi, Arkansas, and Kansas* Neal from Mississippi, 
for example, reports that the healthy seed-stock campaign has reduced to a 
surprising degree the amount of infection on the plant. Strict quarantine 
regulations are causing plant growers tooth within and outside of the state 
to make greater efforts to produce healthy plants. 

Pathologists and inspection officials in certain Southern states are 
proposing a uniform inspection and certification system. The following re- 
port by L. L. Harter outlines the present status of the movement; 

"With respeot to the sweet potato seed inspection and certifi- 
cation work, I would flay that I returned a few days ago from the 
meeting of the southern agricultural workers at Atlanta, Georgia. 
The question of sweet potato seed inspection and certification was 
rather thoroughly gone into and a committee was appointed to draw 
up a uniform system of inspection and certification for the sweet 
potato districts of the South. 

"The states of Arkansas, Mississippi, and Georgia have already 
in operation a system of seed inspection. In the states of Arkansas 
and Georgia it is voluntary, while in Mississippi it is oomplusory 
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This oonmittee seems to be of the opinion that a minimum require- 
ment should be uniform throughout the southern states and that the 
inspection should largely be voluntary. It is believed that the 
chief benefits derived from this system would result from the 
creation of a demand among the consumers for clean seed. If a 
uniform system of certification can be adpoted, to which all the 
people concerned throughout the different states will agree, it 
would enable the shippers to send the potatoes or plants from 
one state into the other, provided they carried a certificate 
from the proper certified officers of that state." (March 3» 1922). 

Heavy rot in a storehouse with foroed ventilation system was reported 
by Elliott in Arkansas. 

Losses from black rot, associated in many instances, to be sure, with 
decays of other sorts, have been compiled from reports of car inspectors 
(Table 76). These reports show the tremendous importance of the disease 
as a market problem. It is very evident that loss in the field is but a 
small percentage of the total loss levied upon the crop from this cause. 
The development of general and efficient control regulations seems well 
warranted from this showing of the importance of this disease. 

Table 76. Losses from black rot of sweet potato caused by Sphaeronema 
fimbria turn as shown by examination of cars at destination by inspectors of 
the Bureau of Markets and Crop Estimates, 1921. 





Ho. of 


Average 


Range of 




Origin of 


oars 


percent- 


percentage of 


Remarks 


shipment 


with :age of 
decay :deoav 


decay 






Ho .cars 


Percent 




Alabama 


1 


8 


1 


8 


Some Rhizopus rot 


Arkansas 


2 


10 


2 


2-18 




Delaware 


2 


8 


2 


6-10 




Georgia 


18 


13 


2 

7 
9 


45-63 

9-25 

2-4 


Associated with other decays 


Indiana 


1 


3 


1 


a 


Black rot and foot rot 


Louisiana 


3 


4 


3 




Maryland 


5 


3 


5 


2-5 


Some Rhizopus rot in one oar 


Mississippi 


1 


77 


1 


77 


In large spots 


North Carolina 


1 


H 


1 


H 


Black rot and dry rot 


South Carolina 


1 


11 


1 


11 


, 


Tennessee 


2 


7 


2 


1-13 


Mostly Rhizopus in one oar 


Texas 


1 


12 


1 


12 




Virginia 


4 


20 


1 
3 


70 
1-5 


Severe decay 


Unknown 


2 


16 


2 


10-22 





Total number of oars of sweet potatoes with black rot... 44 
Total number of oars of _gw e e t potatoes inspected. ...... . 245 . 



Soft rot caused by Rhizopus spp. 

Losses from soft rot are important in New Jersey, Maryland, Florida, 
Arkansas, Iowa, and Kansas. Potatoes exposed for sale in markets 
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generally suffered heavy shrinkage from this factor as is brought out by the 
inspection reports from the Bureau of Markets and Crop Estimates. Research 
by Lauritzen and Harter* indicate that Rhizopus tritici and Rhizopus nigricans 
are chiefly responsible for the decay, R. tritici working at the higher 
temperatures and R. nigricans at the lower, the two over-lapping between 
20* and 30°C. Other species are also faotors in rotting. Because of its 
temperature relations R. nigrica n s is the prinoiple agent of decay. Elliott 
reports that better storage facilities have greatly reduced losses, which 
may be high as is evidenced by a report from Stokdyk in Kansas that there 
some storage houses poorly ventilated showed one-half loss due to this disease. 

Recent literature 

Cited 

1. Lauritzen, J. I. and L. L. Karter. The speoies of Rhizopus 
responsible for the decay of sweet potatoes under storage 
conditions. (Abstract) Phytopath 12: 51. Jan. 1°.22. 

Not cited 

Harter, L. L. , J. L. V/aimer, and J. L. Lauritzen. The deeay 
of sweet potatoes ( Iporaoea batatas ) produced by differ- 
ent species of Rhizopus. Phytopath. llj 279-284. July 
1521 (Nov.). 

ffeimer, J. L- and L. L. Harter. Respiration and carbohydrate 
changes produced in sweet potatoes by Rhizopus tritici . 
Jour. Agr. Res. 21i 627-635. Aug. 1, 1^21. 

Soil rot caused by Cyatospora batat a Elliott 

Soil rot is said not to occur in Tennessee and Mississippi, and in 
Louisiana it was found for the first time this year, acoording to Edgerton. 
Collaborators reported as follows i 

Delaware: First observed August 10. Heavy infeotion on soil planted 
continuously to sweet potato for ten or more years. Plants 
easily recognized by retarded growth and root system severely 
crippled. In some fields lOOJo of stand infected. Loss for 
state 2%. (Adams). 

Mew Jersey : Infeotion about 75% in restricted areas. Not general. 
Loss sometimes 50%. (Cook). 

Maryland : Five-tenths percent reduotion in yield for state. (Temple 
and Jehle). 

Virginia : Unusually prevalent throughout the state. (Fromme). 

Louisiana : Occasional. First report in state. (Edgerton). 

Texas: Trace. One percent reduction in yield for state. (Tai 

Kansas : Only a traoe in a very few fields. (Melohera). 
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Scurf caused by Monilochaetes infuscans Hals- 

Sweet potato scurf was present in practically the same amount as in 
other years, producing serious blemish rather than reduction in yield. The 
figures given in the following table are to be interpreted from the point of 
view of lowered market value rather than direct effect to the crop. 

Table 77. Losses from scurf of sweet potato, as estimated by collator- 



State 


Peroent loss : ] State * Percent loss 


Maryland 
Mississippi 

Arkansas 


•5 :: Kansas 1 2% in Arkansas Valley 
2. :: Ariaona t Very important 
t :: : 



Seed treatment was reported by Elliott as effective in Arkansas. The 
report from Kansas is the first for that state, although E. A. Stokdyk believes 
the fungus haB undoubtedly been present for some time. It was first found 
August 3 in Reno County. In Arizona, Brown calls attention to the relation 
of heavy soils to heavy infeotion and reports that the blemish is often 
followed by Rhizopus rot. The disease was first seen October 26 at Casa Grande, 
Arizona. 



Other diseases 

White rust caused by Albugo ipomoeae-panduranae (Schw.) Swingle was 
reported as unimportant from New Jersey, Delaware, and Arkansas, and from 
North Carolina by Poster as follows: "Pound in one section to be very 
destructive and causing considerable defoliation. This is evidently the 
first report of this disease causing considerable damage." 

Leaf spot caused by Phy Host iota batatas Cke- was reported from South 
Carolina as negligible. 

Leaf spot oaused by Ceroospora batatas Zimm., a very serious Chinese 
disease, was found during 1°,21 at the College of Agriculture in the Philip- 
pine Islands, according to Colin 0. Welles (Philip. Agr. 10: 253-254. Dec. 
192l). A speoies of Ceroospora which has not been determined but is possibly 
the same one was found by Vfelles in the important trucking section at Trinidad 
in the Mountain Province, also, but it was not severe. 

Mosaic (cause unknown) was reported from Arkansas by Rosen as present 
to a limited extent in almost every field inspected, aooording to 0. 0. Becker, 
Chief Inspector, Arkansas Plant Board. 

Root rot caused by O zo nium omnivoruro Shear was reported only from Texas 
(very prevalent, loss 10%. - Taubenhaus ) . 

L- L. Harter (Parmer's Bui. 105% PBS 8 l6) makes the following oomment 
concerning this root rot: 'Root rot, so far as known, occurs only in Texas, 
New Mexico, Oklahoma, and Arizona. When the disease onoe gets into a field, 
a whole crop may be destroyed. Large fields have been seen in which not more 
than 10% of a crop was produced..... The organism lives from one season to the 
next in the soil on dead vegetable matter, or in the far South probably on 
growing winter crops. It is killed by hard freezing, and this alone probably 
restricts the disease to the Southern states." 
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Foot .ro t caused by Plenodomus destruens Harter was reported from Mary- 
land, Tennessee, North Carolina, Florida, Mississippi, and Kansas, and was 
definitely reported as not known to occur in South Carolina, Louisiana, and 
Texas. In general, it was of minor importance, producing loss in only a few 
localities, for example, from Tennessee 33% loss was reported by Essary, 
Sherbakoff, and Hesler. In other localities the loss was slight. 

L. L. Harter {Farmer's Bui. IO59, page 12) makes the following state- 
ment as to occurrence and prevalence: "Foot rot is known to occur in Virginia, 
Iowa, and Missouri, and it is likely that it occurs elsewhere. Owing to the 
fact that it is not so widely distributed, the total loss that may be attribut- 
ed to this disease is much less than with black rot and stem rot. In local- 
ities where it does oocur, however, it produces greater loss than either of 
these diseases. In certain sections of Virginia, Ohio, and Iowa, it has been 
estimated to produce a loss of 50% of the crop in one year." 

Rot due to Trichoderma koningi Oud. was reported present in Delaware. 

Java blaok rot caused by Diplodia tubericola (E. & E.) Taub. was. re- 
ported from Texas where it caused .$% damage. 

Rot caused by Sclerotium rolfsii Sacc. was reported from Dallas County, 
Texas. 

Charooal rot caused by Sclerotium batatioola Taub. was reported from 
Delaware and Texas. 

Root knot caused by Heterodera radicicola (Greef ) Hull, was reported 
as fairly severe in Arkansas, being found in Vj% of the plantings, affeoting 
on an average 10% of the plants and reducing the yield of sweet potatoes for 
the state about 3%. (Elliott). 

Interna^ breakdo w n (non-paras itieK Collaborators have occasionally 
reported occurrence of flesh discolorations in sweet potatoes which simulated 
conditions known for other orops. The following statement by L. L* Harter 
was made concerning specimens received from Georgia (l°,20 crop): "There is 
a breaking down of oertain physiologioal conditions whioh is not well under- 
stood. The internal breakdown oocurs generally at the latter end of the 
storage period, along about Maroh or April. No fungus seems responsible. 
Certain varieties are more susceptible to this disturbance than others." 

Similar trouble, known in Illinois under the name of H dry heart", 
was reported Maroh 1 from Wabash County. The above reports concern them- 
selves with the 1920 orop. Gardner reports an internal brown spot in which 
small patches of brown corky tissue scattered through the root occur. This 
was eolleoted at Liberty, Indiana, September 20, 1921. 

Drouth inj ury was reported from Delaware, where it out the yield from 
10 to 30% in some places during August and September. (Adams). 



1921: 



The following state handbooks on sweet potato diseases appeared in 

Manns, T. F. The control of sweet potato diseases. Trans. Penin. Hort. 

Soo. 34:.i77-8o. 1921. Some practices that keep down diseases; 

control of disease and rots in sweet potato storage. 
Neal, D. C. Diseases of the sweet potato in Mississippi and their 

control. Miss. Agr. Exp. Sta. Bui. 190. l6 p. illus. Deo. 1920. 
Taubenhaus, J. J. Field diseases of the sweet potato. Sweet potato 

Bui. v. 2, p. 1-3, 26-27. Dec - I? 2 !* 
Cook, M. T. and R. F. Poole. Diseases of sweet potatoes. New Jersey 

Agr. Exp. Sta. Ciro. I23. 24 p. illus. April 1921. 
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DISEASES OF BEAN 



Baoterial blight caused by Bacterium phaaeqli EFS 

This disease oontinued in 1^21 to be the most serious menace to 
bean industry. As shown by the 
accompanying map (Pig. 80), the 
disease was prevalent over the 
entire eastern United States ex- 
oept Vermont and New Hampshire. 
C . W. Rapp4 states that in Okla- 
homa, "The appearanoe of bacterial 
blight as a serious disease is 
dependent upon weather oonditions. 
Warm, wet weather favors its de- 
velopment." The relation to 
temperature was well borne out 
in the experience of last season 
and in the rnajority of states 
there was enough rainfall to in- 
sure the strong development and 
spread of the parasite. 

Fig. 80. Distribution and 
importance of bacterial blight of 
bean in 1921. 




6 Very slight 
- Slight 
v Moderate 



+ Important 

9 Very important 



Table 78. losses from baoterial blight of bean as reported by col- 
laborators, 1921. 



Percent 








loss 


State 






*5 


: Michigan 


: 2-3 


Ohio 


5-10 


: Louisiana 


: 2 


South Carolina 


6 


: Pennsylvania 


: 1 


Maryland, West Virginia,. 


5 


: Mississippi 


1 


Arkansas, Minnesota, 


3-5 


; New York 




Montana 


4 


: Indiana 


I .5 


Georgia, Wisconsin 


* 


: North Carolina, Iowa 


: t 


Idaho. Oreeon 



Markets inspectors found the disease in shipments of beans from four 
states, Hi., Louisiana, 3 ears with an average of l8% blight spotting; I®* 88 ' 
2 cars with % average; Alabama, 1 oar with 50%; and Florida, 1 car with 3%. 

Dates of first appearance of baoterial blight of bean. 1Q21 



April 29. Starkville, Miss. 

July 1... Ramsey County, Minn. 

July 1... Medford, Ore* 

July...., Monroe County, Ohio 



July 12 Marion County, Ind. 

August 6 Doniphan, Kans. 

August 8 Wyoming County, H. Y. 

September 20. Newark, Del. 
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The following comments from collaborators are of interest: 

New York ; Kidney types most susceptible of the field beans. (Chupp). 

Delaware : On the increase. (Adams). 

Virginia : General - especial complaints from Orange, Pulaski, and 
Montgomery Counties. (Fromme). 

West Virginia : Injury mostly to leaves. (Giddings). 

Tennessee ; (Area near Chattanooga). Common; damage about 5ft.(Sherbakoff ). 

Indiana : Most serious disease of beans. (Gardner). 

Mich ig an: Cut crop short, oausing heavy loss in field of high promise. 
(Coons). 

Wisconsin : State wide. (Vaughan) . 

Minnesota : Pound in 75% of fields affeoting 75% of the plants. 
(Section of Plant Pathology). 

Iowa -. Less than last year. Found in 50% of the fields, affecting 
approximately half of the plants. (Melhus). 

Oregon : Hot very important; probably coextensive with host. Kentucky 
Wonder reported to be almost impossible to mature in Jackson 
County because of blight. (Barss). 

Beans were very severely attacked by Paeudoroonas phaseoli . 
T. Dickson 2 ). 

In a noteworthy contribution, Burkholder* shows that bean blight may 
be a systemic as well as a local disease and this relation must be considered 
in all control studies. Burkholder also confirms the observation of Munciev 
as to nodal infection with weakened or necrotic nodes and subsequent breaking 
over of the vines resulting. This condition was reported in 1921 only from 
Michigan where considerable damage of this sort was seen, especially with 
beans in locations exposed to wind sweep. 

Varietal resistance and selection of resistant strains is evidently the 
hope of the future for bean blight control. At present no very good leads 
exist. Coons reports scarlet and white runner beans as apparently resistant 
to bean blight but especially subject to hopper-burn. After a close inspec- 
tion of about 60 seedsmen's varieties, grown in parallel rows, Gardner reports 
that blight occurred on all, but that the variety "Bird-eye" was not heavily 
infected. He also reports what apparently was typical blight on the follow- 
ing beans (see mosaic for scientific names): Mung, urd, and hyacinth; while 
no lesions were noted on moth, rioe, adzuki, or kulthi beans similarly ex- 
posed to infection. 

Rapp4 reports the disease on Phaseolus vulgaris and on the following: 
runner varieties (p. multiflorus ) , the two lima 3 (P. lunatus and £. lunatus 
maorocarpus ). the pinto ( a type of P. vulgaris) , and oooasionally on the 
black-eyed cowpea ( Vi gna sinensis ) . 
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Anthraonose caused by Co^letotrichum lindemuthianum .( Saco . & Magn. ) Br. 4 Cav. 

Anthracnose was generally less important in 1921 than it was in 1920. 
Reported then as causing the most serious loss for years in New York, it 
presents in 1921 the interesting result of still oausing a considerable loss 
in that state in spite of weather unfavorable for ita spread. This oondition 
was due doubtless to the heavy seed infestation. 

Table 79. Relative prevalence of and estimated losses from bean 
anthracnose, as reported by collaborators, 1921. 





Amount cornea red with 


Percentage 


State 


1920 : Average year 


loss 


New Hampshire 





Less 


- 


Vermont 


Less' 


Less 


1-3 


New York 


Less 


Less 


3-5 


New Jersey 


Less 


Less 


2 


Pennsylvania 


About same 


About same 


5 


Maryland 


Less 


Less 


1 


Virginia 





About same 




West Virginia 


Less 


Same 


2 


Mississippi 


Less 


Less 


2 


Louisiana 


About same 


About same 


8-5 


Texas . 





_ _ 


1 


Arkansas 


„ _ 


- - 


1 


Ohio 


Less 


Less 


5 


Illinois 


Same 


Same 


t 


Wi 300ns in 


Less 


Less 


t 


Minnesota 


Less 


Less 





North Dakota 


Same 


Same 


- 


Iowa 


Less 


Leas 


•5 


Kansas 


_ _ 


_ _ 


t 


Oregon 


: 


t 



Anthracnose spotting occurred on string beans in 10 of the 108 oars 
inspected by the Bureau of Markets and Crop Estimates, from the following 
states: South Carolina, 4 cars with an average of 3% anthracnose; Mississ- 
ippi, 2 oars with 6%; Louisiana, 2 oars with 14%; and Texas, 2 oars with 2%. 

Dates of first appearanoe of bean , . , anthraonose. 1S21 

May 6.... Wiggins, Miss. July Rocky Ford, C@qq 

June 17.. Portsmouth, N. H. August 1.. Madison, Wis. 

July 1... Medford, Ore. August.... Wayne County, Ohio. 
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For comments of collaborators see PI. Dis. Bui. 5: 34, 50, 68, 85, 101. 
1921. 

Breeding for disease resistance carried on in many experiment sta- 
tions promises successful results. Investigational work reported from the 
Cornell Agricultural Experiment Station 1 ' 2 and from the Michigan Agricultural 
College indicates progress. 

Recent literature 

Cited 

1* MoRostie, G. P. Inheritance of disease resistance in the 

common bean. Jour. Amer* Soc. Agron- 13: 15-32. Jan. 1921. 
2. Reddick, D. A hybrid bean resistant to anthracnose and to . 
mosaic. (Abstract) Phytopath. 12: 47. Jan. 1922. 

Not oited 

Barrus, M. P. Bean anthracnose. New York (Cornell) Agr. Erp. 
Sta. Memoir 42: 101-215. Fig. 10-20. PI. 1-8. July 1921. 

Rust oaused by Uromyo . es append icu la tus (Pers.) Lev. 

Rust,oausing a spotting of the leaves end sometimes the pods, was 
reported from New York, Pennsylvania, Delaware, Maryland, Virginia, West 
Virginia, Tennessee, North Carolina, South Carolina, Florida, Mississippi, 
Louisiana, Ohio, Indiana, Michigan, Wisconsin, Minnesota, Colorado, Oregon, 
California, and the Philippine Islands 2 . The following states report def- 
initely that the disease was not observed: Vermont, New Hampshire, Arkansas, 
and Iowa. 

Table 80. losses from rust of bean, as reported by collaborators, 1921- 



Amount of loss 



Slight (trace or 
negligible) 



1* 

-3L 



Massachusetts, New York, Pennsylvania, Maryland, West 
Virginia, Tennessee, North Carolina, Ohio, Michigan, 
Wisconsin, Minnesota, Colorado, end Oregon 

South Carolina, Mississippi 

California 



Dates of first appearance of bean rust. 1^21 , 

May Jackson, Miss. 

July 1 Medford, Jackson Co., Ore. 

August 3-" Greenwood, S. C. 

August 20.. East Lansing, Mich. 

August Wayne County, Ohio 

Interesting notes concerning varietal susceptibility are available 
from several observers. In this connection the lists of Frorame and Wingard 
should be considered. Many collaborators report the Kentuoky Wonder as lead- 
ing in susceptibility as will be seen from the following quotations: 



August Rooky Ford, Colo. 

September 1-. California 

September 1.. Madison, Wis. 

September 6-. Onondaga Co.,N.Y. 

September 30* Wyoming. Del- 
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New York ; Mostly on pole beans or coming late on a few field beans. 
Onondaga County: Severs on Kentucky Wonder pole beans* (Chupp). 

Delaware ; On white shell beans* (Adams)* 

West Virginia : Pole beans affeoted mostly. Quite common on Kentuoky 
Wonder. (Giddings). 

Tennessee : Bean rust was common, more damaging to pole varieties. 
(Sherbakoff). 

South Carolina : White Kentuoky Wonder is susceptible to some extent. 
( iudwig ) . 

Florida : Some rust on Kentuoky Wonder. (Burger). 

Louisiana -. In general the bush beans (snaps) are resistant. The one 
with whioh we have the moat difficulty is the Kentucky Wonder. 
This variety is frequently killed by the rust. (Bdgerton). 

Indiana : The following report of the results of experiments conduct- 
ed by E. B, Mains at Purdue University was received through 
Gardner: 

The varietal susceptibility of beans in the rust experiment- 
al plot at Lafayette in 1921 was as follows: 

Not affeoted . Pencil Pod Wax, Hod son Wax, Wardwell's Kid- 
ney Wax, Red Kidney, Saddle Baok Wax, Ruet Proof Golden Wax, 
Mohawk, Golden Eye Wax, Stringless Refugee, Valentine Wax, Black 
Valentine, Dwarf Horticultural, Bird's Eye, Mexican Red, Currie 
Rust Proof Blaok Wax, Improved Ooddard, Yellow Eye, Masterpieoe 
Dwarf, New Pearl, YTebber Wax, California Rust Proof, Detroit Wax, 
Hodson Green Pod, May Queen,. Truoker's Reward, Refugee (lOOO-l) 
Horticultural Pole, Wren Egg, Marbletaead Pole, Home Sweet Home. 

The following beana belonging to other speoies (see mosaic 
for scientific names) were not infeoted: Hyacinth, adzuki, urd, 
kulthi, rice, raung, and moth. 

Sliahtlv infeoted : Michigan White Wax, Pull Measure, 
Bountiful Stringless, Early Red Valentine, Currie Golden Wax, 
Keeney's Stringless Refugee, Green Seeded Flagolet, Improved 
Golden-Wax, Dwarf Horticultural, White Kidney, French Horticul- 
tural. 

More or leas heavily rusted: Blaok Turtle Soup, Robust Pea, 
New MoCaslan, Pinto, Lady Washington, Boston Navy, Snowflake, 
White Creasebaok, Burger Green Pod, MoCaslan Pole, Golden 
Cluster, White Dutoh Caseknife, Powell's Prolifio, White Kentuoky 
Wonder, Tennessee Green Pod, Kentuoky Wonder Wax, Kentuoky Wonder. 

California : Among varieties found affected were Blaok Eye, Lady Wash- 
ington, Frenoh White, Red Valentine, and Pink, (Milbrath,July 1). 
Black Eye, Pink, lellow Eye, Valentine particularly suscept- 
ible. (Milbrath, final report). 

Philip p ine Islands (Trinidad, Mountain Provinoe, December): This rust 
is very serious at the present time and according to Mr. Wright 
(Supt, of the Trinidad Farm Sohool) becomes widespread, attacking 



3& 



all varieties with one exception a red variety of £. 

vulgaris. (Colin 0. Welles^). 



Literature oited 

1. ?rome, P. D. and S. A. Wingard. Varietal susceptibility of beans 

to rust. Jour. Agr. Res, 21: 385-4O4. June 15, 1921. 

2. Welles, Colin 0. Plant diseases found at Irinidad, December 1921. 

Philipp. Agr. 10: 348-349. Pebr. 1922. 

Mosaic (cause unknown) 

Mosaic was reported from the extreme eastern and western parts of the 
United States and from Quebec* to Louisiana. Being seed-borne it may be 
expected to have a range practically coextensive with the crop, although as 
evidenced. by reports from some collaborators it was not seen or was masked 
by weather effects last season in some regions. 

The importance of the disease in 1921 is indicated in Table 8l. 

Table 8l. Estimated losses from bean mosaic, 1921. 



Amount of loss 



States reporting 



Not observed 



Slight 
Considerable 



Vermont, New Hampshire, West Virginia, South Carolina, 
Texas, Ohio 

Massachusetts, Connecticut, North Carolina, Washington 

Mississippi 
Severe {, California 
t : Michigan, Wisconsin, Kansas 
3$ ; Louisiana, Minnesota, Montana 
2% : Oeorgia, Arkansas, Indiana, Iowa 
2-3% : Pennsylvania 
£-5& : New York 
% : Oregon 
20% • : Idaho . ; ; _ 

Collaborators comment as follows (see also PI. Dis. Bui. 5: 34» 5°» 

63, 8&, 102, 1921). 

Connecticut : One report; July 7 At Whitneyville, where the disease 

was found on Hodson- Wax (50%) and on Old Homestead (10%). (Clinton). 

New York; Probably same as last year; less important than several 
seasons ago. There has been a continued reduction in acreage 
of susceptible varieties. (Chupp). 

Sinoe most of the pea beans grown are the Michigan Robust, 
the mosaic was not a serious factor on the dry shelled beans. 
(Burkholder, Jan. 24, 1922). 

Mississippi ; Unimportant; ocourring locally. First seen May 5 at 
Poplarville and Utioa; oaused greatest damage to plants two- 
thirds mature between April 25 and May 15. (Heal). 



BEAN - Mosaic 347 

Louisiana ; About same aa usual and as last year; very common. 
(Edgerton) . 

Indiana ; Noted in many gardens. About 10% of plants affected. 
(Gardner) . 

Michigan ; Occasional. Evidence of field spread by insects secured 
by Nelson. (Coons). 

Minnesota : First reported on University Farm, June 10. Infection 
light. Later complicated by the effeots of hot weather and 
hopper burn. The usual symptoms of mosaic were difficult to 
determine in various fields about University Farm. (September 15). 

General, of considerable importance; found in °/0% of the 
fields, which showed an average of 5% affeoted plants. (Section 
of Plant Pathology) . 

Montana : Comparatively few beans grown on commercial scale this year. 
A small amount of mosaic was seen. (Jennison). 

Idaho: Less than last year, but still very important. (Hungerford). 

Oregon : Same as usual, serious. Coextensive with host and severe in 
many oases. (Barss). 

California : Same as last year, severe in some localities - at Puente 
in Los Angeles County, and in the San Joaquin Valley. (Milbrath). 

Robust bean continues in favor in many localities and large acreages 
for seed purposes are being grown in Michigan, New York, and Canada. Close 
inspection of impr3ved Btrains at Miohigan showed resistance to mosaic to be 
extremely high, whole increase plats failing to show more than an occasional 
individual with mosaic. Common stock, ; on the oontrary, showed considerable 
mosaic. (Coons). Promising results from the point of view of both mosaio 
end anthracnose resistance are to be expected from the hybrids between the 
Robust bean and the various anthracnose resistant kinds which have been de- 
veloped at several stations, and are being carefully tested to determine their 
commercial value. 

A report from Gardner (Indiana) on observations of 60 seedsmen's 
varieties of beans grown in plats with short rows, shows that mosaic ocourred 
on 37 varieties. The following varieties were free from mosaic. Wardwell's 
Kidney Wax, Red Kidney, Saddleback Wax, Dwarf Horticultural, Robust Pea, Black 
Valentine, Improved Goddard, and Webber Wax. 

Of species other than P. vulgaris , Gardner reports that mosaic ocourred 
upon: adzuki bean ( pha sgql u s annularis (Willd.) W. F. Wight; urd bean (P. 
mungo L.); mung bean (P. aureus iioxb.): but not upon: kulthi bean ( Doliohos 
biflorus , L. ) ; ri<je bean (P. oalcaratua Roxb. ) ; moth bean (£. aconitifoliua 
Jacq.); and hyacinth bean (Do jLiohog lablab L. ) ; although all were similarly 
exposed to infection. Mosaic ocourred also on lima bean (bush variety). 

Recent literature 

Cited 

1. Diokson, B. T. Maladies dee plantes en 1920-21. Ann. Rept. 
Quebec Soc. Prot. Plants 13: 66-67. (1921). 
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Not cited 

Barss, H. P. Bean blight and bean mosaic. Oregon Agr. Exp. Sta. 
Crop Pest and Hort. Rept. 3: 192-19&. Pig. 56-59. 1921. 
(Abstr. by E. J. Kraus in Bot. Abate. 9' Entry 918. 
September 1921) . 

Root rot caused by Fusarium Spp* 

Root rot definitely attributed to Fu sariu m spp» was reported from 
Massachusetts, New York, West Virginia, Tennessee, Indiana, and California. 
Doubtless many of the reports from other states under the general name of 
stem end and root rots are also assignable to this cause. Losses in general 
were slight, probably not amounting in any oase to more than 2%. The follow- 
ing comments from collaborators give the facts at hand (see also PI. Dis. Bui. 

5: 35* &. 102. 1921}. 

General ; As to the extent of the Busarium root rot of the beans, I 
have only received it from two other states besides New York; 
that 1b, Miohigan and Vermont. This last summer, however, I 
reoeived specimens of beans having a root rot from Indiana and 
Washington, D. C. In both oases it appeared to be Fusarium 
root rot, but as I did not make any isolations, I would not 
like to make a definite statement. (Burkholder, Jan. 24, 1°,22). 

Massaohusetts : Stem rot caused by Fusarium and Rhizootonia very 
severe in a few instanoes. (Osmun). 

N ew Y ork; Fusariu m mer rtil phaseoli fairly general, causing a loss 
to the state of 1-2%; especially in the dry bean sections and 
in the gardens in other seotions. First found July 7 at Warsaw. 
General distribution for the state is western. (ChuppK 

West Virginia : Local. A few cases severe. (Oiddings). 

Tennessee : Root rot (Probably Fusarium) in some fields not uncommon. 
Damage to that section of the state (Chattanooga) probably about 
2%. (Sherbakoff). 

Indiana : Less prevalent than last year and of minor importance. 

Pound by R. C. Priesner very severe on Kentuoky Wonder and not 
occurring at all on Bountiful Bush, Early Leviathian Lima, and 
German Black V/ax. First seen July 14 in Marion County. (Gardner). 

California ; Stem rot oaused by Fusarium and Rhizootonia worse than 
last year. Destroyed 75% of crop in some fields; caused an 
average reduction of 5% of the orop of dry beans. Limas and 
Red Mexican suffered most. (Milbrath). 



Rhizootonia rot oaused by Corticiuta v g fflg g Berk, and Curtis 

Rhizootonia, common as a soil parasite, is doubtless strongly affected 
by particular spring conditions. In the reports for 1920, root and stem rots 
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of bean due to this fungus were reported as very common in New Jersey and 
various other states, but in 1°,21 this disease was of very minor importance 
in the United States as a whole. It was reported by Thurston as severe in 
Lebanon County, Pennsylvania. It was found in North Carolina; and was as 
usual serious on the fall orop in Louisiana. The disease ooeurred also in 
Texas, Idaho, and Washington, according to collaborators, and in Massachusetts 
and California, where it was associated with Fusarium ap. (See Fuaarium) . 

Stem rot and watery soft rot caused by Solerotinia libertjana Fckl. 

This disease was reported in 1921 as less Important than last year and 
doing only slight damage in the field. It occurred locally in New York and 
West Virginia. On the other hand this organism is of prime importance in 
causing a rot of the snap beans in transit as is shown by an examination of 
markets inspectors reports. 

Stem rot (cause undetermined) 

An unnamed stem rot caused considerable damage in a field at St. Albans, 
Vermont. Iudwig reports mung beans ( Phaseolus aureus ) severely affected 
with an undetermined stem rot in Chester County, South Carolina. In the 
Par West Barss reports that stem rot was not serious except perhaps looally 
in the hotter sections of eastern and southern Oregon. 

In this disease oomplex careful work, backed by intensive study of 
specimens and of soil infestation, and by free interchange of material be- 
tween workers seems very desirable. 

Other diseases 

The organism causing a new bacterial wilt of bean has been described 
&y Miss Florence Hedges of the Laboratory of Plant Pathology, Bureau of Plant 
Industry, as Bacterium f ^ a ooumfaolens (A bacterial wilt of the bean caused 
°y gaoterium flaocumfaciens n ov. sp. Scienoe n. s. 55= 433-434* April 21, 
1922k The disease appeared on navy beans in South Dakota in 1920 and 1921. 
Miss Hedges has infected King of the Mountain and Great Northern beans. King 
of the Garden lima, and Ito San soy-beans by pure culture inoculations. The 
following quotation is from her article: 

"A new bacterial disease of navy beans has appeared in South 
Dakota. The grower on whose farm the disease was discovered reports 
that what he believes to be the same disease killed 90% of his 1920 
crop. In 1921 he planted the seed harvested from the remainder and 
lost about 25$ of his orop. Some of this 1920 Dakota seed planted 
at Arlington, Virginia, also produoed a large proportion of diseased 
plants, many of which never survived the seedling stage. The disease 
is characterized by a wilting of the leaves of seedlings, sometimes 
accompanied by a discoloration, and by dwarfing, reduction of yield 
and the death of some of the shoots, if the plant survives the early 
stages of growth." 

Angular leaf spot due to Isariopsis griseola Sacc. was reported from 
West Virginia and for the first time to the Survey from Pennsylvania and 
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Delaware. In West Virginia it was more important than last year, being 
severe in a few instances aeoording to Giddings. Thurston and Orton report 
it as present In gardens in Center County, Pennsylvania. Adams reported it 
as first notioed on September 20 at Newark, Delaware on kidney beans. 
Browning reports the disease as occurring in Rhode Island in 1920, when it 
was very abundant and destructive to the foliage and pods, although pre- 
viously it had been of only minor importance. 

Leaf spo^ caused by Ceroo s pora canescens Ell. & Mart, was reported 
by Taubenhaus as unimportant in Te::as. 

Powdery mildew caused by Erysiphe polygoni DC. was reported as un- 
important in Texas, and as serious in California where it oaused 6% loss 
in San Diego, Riverside, las Angeles, and Orange Counties, according to 
M lib rath. 

A leaf blight of husk beans, apparently caused by Rhiaoctonia, was 
found by Sherbakoff in the vicinity of Chattanooga, Tennessee, August 11. 

Rhxtopus rot oaused by Rhlzopua sp.,typioally a disease of beans 
under transit conditions, may cause serious loss. 

A seed spot of unknown cause affecting both the surface and interior 
of the bean is reported by Milbrath as severe throughout southern California, 
causing a reduction of 30^ iri the yield of the variety Black Eye, to which 
it was confined. 

Teras root rot caused by Ozonium omnivorum Shear was reported, as usual 
from Texas. 

Root knot ( Heterodera radicicola )Greef . Mill.) was reported by Iudwig 
as present in the northwestern part of South Carolina, and from Teams as 
unimportant. On the other hand, Elliott (July l) report? that several 
severe outbreaks in Arkansas were brought to his attention* 

Sunsoald was reported from Wisoonsin and Michigan as causing some 
defoliation. 

Chlorosis , said to be oaused by land too rich in lime, was reported 
by Taubenhaus from Texas* 
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Downy mildew oaused by Phytbphfoora phaseoli Thax. 

In 1920 downy mildew was reported as widespread and more destructive 
than usual in the northeast, occurring in seven states. In 1921, on the 
other hand, it was reported only from Connecticut, New York, and Delaware. 
The crop was injured to considerable extent in some plaoes in Connecticut, 
according to Clinton. The disease was less prevalent than usual in Delaware, 
doubtless due to its late appearance (earliest record September 1, at Newark - 
Adams). It was espeoially severe in Suffolk County, New York as shown by 
the following report: 

New York; Lima beans grown to any extent only on Long Island. 

Mildew reported only from Suffolk County; reduotion in yield 
5%. Mr. I. H. Vogel states, "In Suffolk County in the fore part 
of the season the loss was rather heavy (l5-20jk). Weather con- 
ditions cheoked it later." (Chupp). 



y Google 
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Baoterial blights caused by B»oterium app> 

Bacterial blights of lima bean were reported from Pennsylvania , West 
Virginia, and Indiana during 1921* 

Pennsylvania : Dr. Beach has reported from Bustleton a baoterial 
blight of pole lima beans that is causing a 5-10% loss. The 
disease causes a premature ripening and drying of the pods- 
He has observed it for four seasons but states that it has 
caused real loss for the first time this year. It appears 
to be general in the vioinity of Bustleton. (Thurston, August 15). 

West Virginia : Speoimen collected at Hinton, August 5 °y R« J« 
Haskell. Determined in the Pathological laboratory of the 
Federal Department of Agriculture as being Baoterium phaseoli . 

Indiana ; Baoterial blight ( Bacterium phaseoli ? - may be more 

than one speoles involved) serious seed stain in oanning crop- 
Causes spotting of leaves, pods, and seods. .First observed 
July 12 on pole beans in Marion County. Yellow organism 
isolated from pole varieties in gardens but not from oanning 
orop disease. Our 1°,20 report of Phyl^ostiota phaseolina more 
than likely lncorreot and should be one of these baoterial 
spots. (Gardner). 

Other diseases 

Leaf spot and pod bli^hj . caused by Diaporthe phaseolormn (C. & E. ) 
Saoc. was reported from New York (rather severe in Suffolk County, 5-10# loss; 
dry midsummer). New Jersoy (less severe: dry weather), and West Virginia 
(local; one rather severe case observed). The leaf spot reported from 
Indiana in 1920 under Diaporthe phaseolorum (PI. Dis. Bui. Suppl. l6: 234~ 
235* J uno 1» 1921 - reported by Gardner as Phylloatiota phaseolina Saoc.) 
was probably a bacterial spot instead, according to Gardner (see report quoted 
under baoterial blights)* 

Powdery mildew (only oonidial stage present) - noted only in green- 
house in Indiana; reddish brown blotches under the mycelium. (Gardner). 

Mosaic (cause undetermined) was reported en lima beans in Indiana 
(bush variety), and Missouri. 

Stem rot caused by Fusarium sp. and Rhlzootonia sp. was severe on lima 
beans in California according to Milbrath (see quotation under Fusarium stem 
rot, common bean). 

Lightning injury traceable to lightning striking the ground June 11 
was reported by Clinton from Northford, Connecticut on June 18. 

A parasltio yeast ( Nematospora sp. ) which oauses a seed spot of lima 
beans resembling baoterial spot was reported by Wingard from eastern Virginia. 
(Wingard, S. A. A yeast parasitic on lima beans. (Abstract) Phytopath. 12: 
47- Jan. 1922. 

Seed sta in, caused probably by Fusarium sp. was reported from Indiana; 
"Of considerable importance in the canning crop in Johnson County; causes 
brown discoloration of seed coat whioh renders beans worthless for canning. 
First reported September 10 at Greenwood. Ooours in older pods that have 
turned brown; probably in those in contact with soil.." (Gardner). 
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Moldy pods , cause unknown, - reported from Kentucky: 'Pole lima beans 
making rapid growth affected during moist weather .(Valleau). 



DI5EASFS OF ONION 



Smut caused by U roc yet is cepulae Frost 

The distribution of onion smut as it has been reported to tee Survey 
is indicated on the accompanying map (Pig- 8l). The following states 
definitely report the disease as never having been reported: Louisiana, 
Texas, Colorado, Miohigan, and Minnesota. 




. Reports prior to 1^21 (counties) 

R Reports prior to 1921, localities not given 

+ 1921 reports (counties) 

o 1921 reports, localities not given 

Pig. 8l. Distribution of onion smut, as reported to the Plant Dis- 
ease Survey, 1°,03-1°<21. 

Dates of first appearonce of onion s m u t , , ¥} 2 ). 

April Beaverton, Oregon 

May 23 Orange County, flew York 

June l6 Jasper County, Indiana 



In areas where extensive infestation occurs onion smut was evidently 
far more serious in 1921 than in previous years. Data concerning losses 
due to smut and prevalence of the disease are summarised in Table 82. 
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Table 82. Relative prevalence of anlestimated losses from onion smut 
in 1S21, as reported by collaborators. 



Stat* 


' Importance 


Prevalence compared 


with 


Peroent 


1920 


Average year 


loss 


Massachusetts 


t 




Same 






Mew York 


: Very 


More 







20 


Kentucky 


: Very (in sets.) 


Worse 


Worse 




15 


Ohio 


: Moderate 


Same 


Same 






Indiana 


: Only in sets 


— 


— 




— 


Illinois 


: Mot very 


Same 


Same 




— 


Wisconsin 


: High in infeoted soil 


More 


More 




— 


North Dakota 


: Not very 


Same 


Less 




— 


Oregon 


: Worst disease 


Worse 


Worse 




1 



A number of states report excellent results from formaldehyde drip 
treatment: 

Massachusetts : About the usual amount* The general use of formalde- 
hyde gives good control on most fields. (Osmun) • 

Mew York : In Orange County preliminary counts showed 15-20& in fields 
not treated and 5% in treated fields. A later report showed 52% 
In checks. In Madison County treated rows had double the yield 
as compared with the check. (Chupp). 

Ohio : Exoellent control wherever formaldehyde drench treatment is 
used. (Thomas). 

Indiana : C- T. Gregory reports good control in Lake County with 
formalin drip on seed drill. (Gardner). 

Illinois and Wisconsin : Formaldehyde drip control was used more gen- 
erally than ever before in the Racine, Wisconsin and Cook County, 
Illinois districts this season with success. (Walker). 



Wisconsin : It was so cold and wet immediately after onions were 

planted that seed did not germinate for some time and the value 
of treatment was largely lost. (Vaughan). 

Oregon : The two important problems in the onion growing section of 
Washington County are the smut and mildew. Professor Bares has 
a small but very convincing demonstration of formaldehyde drip 
oontrol for smut in one field. He has tried out several formulae 
and the results coincide with those we have seoured in eastern 
seotions. (Walker, News Motes, Office of Cotton, Truck, and For- 
age Crop Disease Investigations, August 6, 1921, page 4) • 

Formaldehyde drip treatment in seeding controls very success- 
fully. (Barss). 

The following new literature has appeared, the contribution by Wslker 
and Jones being especially pertinent in giving an explanation of the range 
of this disease. 
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Walker, J. C. and Jones L. R. Relation of soil temperature and other 

factors to onion smut infection. Jour. Agr. Res. 22: 235-2&1* 

PI. 25-27. Oct. 20, 1921. 
Whitehead, T. On the life history and morphology of Urooystis 

cgpulae. Trans- Brit. Mycol. Soc. 7: 65-71. PI. ii. July 1921. 
Whitehead, T- Experiments on the control of onion smut. Jour. Min. 

Agr. Gt. Brit. 28: 443-450. August I921. 

powny mildew caused by Peronospora schleideni UVig. 

Downy mildew is known from the records of the Survey to ocour from 
coast to coast. In 1920 the disease was reported from eastern, southern, 
and western United States. The records for 1^21 parallel those of the 
former year. The following observations were made by collaborators (See 
also PI. Dis. Bui, 5: ll8. Oct. 1, 1921): 

Louisiana : Very oommon this season on onions and shallots; doing 
considerable damage. (Edgerton). 

Ohio : Less damage than last year, of moderate importance- First 
appearance late in June. (Thomas). 

Oregon: Unimportant; losa a trace. General in northern Willamette 
Valley onion sections; also found in Coos County, July 14* 
Cool, moist, prolonged spring. Disease started rather active- 
ly in the spring but disappeared due to hot dry summer weather 
continued through harvest. (Barss). 

California : About as prevalent as last year, causing 2% reduction 
in yield for the state. Pound on seed stook in Santa Clara 
County. (Milbrath). 

The following states report absence of downy mildew; New Jersey, 
Massachusetts, Texas, Wisconsin, Michigan, Minnesota, Colorado, and Washing- 
ton* 

Reoent literature 

Murphy, P. A. The presenoe of perennial myoelium in Peronospora 
schleideni Unger. Nature 108: 304. Nov. 3, 1921. No. 2714. 

Various troubles caused by Botrytis spp. 

Onion rots attributable to B otrytis spp. taking various forms, "neok 
rot", "bulb rot", "failure Of sets", "blasting of seed heads", have been 
reported to the Plant Disease Survey and in the literature from many locali- 
ties in previous years. There is evidently a complex of disease conditions* 
the etiology of which is not at all clear at present. In New York and Mich- 
igan the results of studies by Munn have shown definitely that Botrytis allii 
Munn is capable of producing all of the troubles mentioned above. With 
onions in transit other species of Botrytis, presumably of the cinerea type, 
seem to be another factor in loss production. Prom the data at hand, it is 

oiizedb, Google 
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not possible to state the pathogene concerned- The following statements are 
quoted to show the importance of diseases of this type with a view to focus- 
ing attention upon this field for study. 

Indiana : NcoJt rot caused by Botrytis sp., doing considerable damage 
in Pulton County, a!"so occurred in Koauusko and Steuben Coun- 
ties. The rot was not necessarily at the neck, but may be any- 
— whsre on ttre bulb. Pir3t seen with TffSQ -o rup *; ' March ^7" wlffr 
1921 crop, August l8- (Gardner). - - 

Wisconsin, Illin ois , and Kentucky : Very little neck rot noted in 
the Racine, Chicago, and Louisville sections. (J. C. Walker). 

Wisconsi n; Neok rot oaused by Botrytis alli i less, of minor import- 
ance; too hot. (Vaughan). 

Idaho ; Neck rot oaused by Botrytis sp. , unimportant. Reported from 
one or two isolated portions of the state. (J. M. Raeder). 

Washingto n: Heck rot, Botrytis allii , in Walla Walla and Whitman 
Counties. (Dana) . 

Oregon: Bulb rot - Botry tis, sp. Little known (only one record. Ash- 
wood, Jeff err on Cjuul^, March l) about the. range or extent of 
severity. (Barss) . 

Reports by market inspectors separate losses into two types; neck rot 
and gray mold rot, but as inspection of tables show, these conditions vary 
and other mold3 are also concerned in the decay. 

Table 83* Losses from gray mold rot of onions oaused by Botrytis sp. 
as shown by examination of cars at destination by inspectors of the Bureau 
of Markets and Crop Estimates, 1921. 



Origin of 


Ho- of cars 
with deoay 


Average percent- 
age of decay 


Range of percentage of decay 


shipment 


Number of cars: Percent 


_ 


-■ 




- _, — . — ~- 


California 


12 


8 


9 : 5-25 

3 1 2 


Indiana 


1 


6 


1 : &• 


Iowa 


4 


3 


4 : '2-8 


Texas 


17 





3 : 15-25 

14 • 2-7 


Washington 


1 


13 


1 : B 


Spain 


1 


20 


1 : 20 


Unknown 


8 


6 


8 : 2-12 



Total number of cars with gray mold rot 44 

Total number of cars of onions inspected 607 

•Associated with slimy soft rot. 
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Table 84. losses from neck rot of onions caused by Botrytis sp. as 
Shown by examination of cars at destination by inspectors of the Bureau of 
Markets and Crop Estimates, 1^2.1. 



Origin of 
shipment 



No. of cars:Averige percent-: Ran? e of percentage of decay 
with decayiaee of decay : Hunger of cars: Porcv:-nt 



5 
I 

8 
13 

11 

3 
4 



1 
1 
5 
2 
3 
1 
2 
11 
11 



J" 

2-10> 

3-14' 

33F 

2-5* 

10-33' 

a: 

2-8 



California 

Illinois 

Indiana 

Kentucky 

Massachusetts 

Michigan 

New York 

Ohio 

Oregon 

Texas 

Washington 

Wisoonsin 

Spain 



Total number of oars with neck rot... 66 

Total number of oars of onions inspected 887 

•Associated with slimy soft rot *» Advanced decay 

#Associated with other decays P Following freezing injury 



Pink root oaused by Fu Barium ma 3,11 Taub. 

Onion pink root, known in the records of the Plant Disease Survey to 
occur in New York, Indiana, California, Texas, and Louisiana, was reported 
in 1921 from Texas, Oregon, and California. In Texas the loss was estimated 
at %. In Oregon, although it is not unoommon in the northern Willamette 
Valley, it is not serious anywhere, and caused only a slight loss, accord- 
ing to Barss. The most serious loss was reported from California by 
Milbrath. The total yield of the state was reduced 14$ due to root decay 
of small onions in the Delta region where a thousand acres were almost a 
total loss. The disease oocurred in the Coachella Valley region also. 



4 


32 . 


3 


27-65* 




1 


1 


„ 3 


2 


10 ! 


2 


8-12 


1 


4 ' 


1 


4* 


6 


15 ! 


4 
2 


17-2W 


3 


28 


1 


55. 






2 


lVM 



Other diseases 

Maorosporium par asi tic um Thum. was reported from Wisoonsin and Louis- 
iana (black molds, rotting of seed stalks), Studies at the University of 
Wisconsin by N. 0. Teodoro (Pathogenicity of hircrosporium pa rasiticum . 
(Abstract! Phytopath. 12: 50. Jan. 1922) indicate that this organism, formerly 
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considered a secondary parasite invading downy mildew lesions, may produce 
distinct lesions on leaf and seed stems, often girdling the latter. Com- 
parative studies are in progress with other Maorosporia from onion* 
Edgerton had previously caj led attention to the probability of this con- 
dition in Louisiana Station Bulletin l82: page 10- 

Walker reports Macrosporium rot in two lots of white onion sets 
found at Louisville, Kentucky. January 1°<22. Black mold caused by Macro- 
sporium sp. was reported from Kansas. 

Smudge caused by Colletotri.chum oircinans (Berk.) Voglino was report- 
ed as of minor importance from Indiana where it occurred on bulbs in 
storage and from Wisconsin on both seedlings and bulbs. In the latter state 
it was not found on the red onion which is largely grown for commerce. For 
a discussion of the resistance of different types see: Walker, J. C • Onion 
smudge. Jour. Agr* Res. 20: 685-722. Pebr. 1, 1921. 

Soft rot caused by bacteria of the Bacillus oarotovorus group was 
reported from South Carolina, Ohio, and Indiana, ocourring occasionally and 
doing some damage as a storage rot. In Kentucky the loss was considered 
very important in shipments from Louisville. 

Bulb rot caused by Fusari um sp. was reported from Indiana (Bureau of 
Markets certificate; Steuben County 1^21 crop; August l8 - Gardner); and a 
Pusarium rot was reported from Fayette, Idaho by J. M. Raeder. 

■ Black mold caused by Aspergillus niger Van Tieghem ( Sterigmatocvstis ) 
was reported as unimportant irom Texas ('.'/ebb County) and Indiana ( Fulton ■ 
County), but found to be doing considerable damage in California as a 
storage rot, where its reduction in yield was placed at 4% of the state 
yield. (Milbrath). 

Ibis mold is important in causing blemish and deoay of onions in 
transit and storage. 

Blue mold rot . Penicillimn sp., while in general of minor import- 
ance In field and storage as compared with molds of the Botrytis type, was 
of considerable importance under transportation conditions, especially in 
long distance shipments* 

Tip-burn was reported from Massachusetts. "The onion crop in Massa- 
chusetts is only about 3°% of normal. The reduoed yield is due largely to 
drouth conditions which favored tip-burn and prevented full development of 
the bulbs*" (Osmun, September 15) • 
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Club root caused by Pla smodiophora brassioae Wor* 

This disease is distributed throughout the United States with the 
exception of the western plain and mountain regions, and in 1921 was reported 
as doing about the same amount of damage as before* Its ooourrenoe is oc- 
casional and serious loss occurs only locally, hence, in general, its ef- 
fect on the yield is negligible. The maximum amount found in any field in 
Vermont was 10%, with a state reduction in yield estimated by Lutman at 1-3%* 
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Browning reports cauliflower to bo more seriously affected than cabbage in 
Rhode Island. Chupp estimates that the reduction in yield for New York ie 
between 1 and 3%-* Cook of New Jersey states that the disease was severe 
in some oases, the loss being 1*5%. Giddings in West Virginia estimates 
the loss as a trace* fiarreo: South Carolina reports only a single case; 
and reports from Louisiana, Texas* and Arkansas indicate that the disease 
is not present in those areas. Gardner -reports the disease as unimportant 
and known only in Lake and Elkhart Counties, Indiana. Vaughan reports the 
disease of minor importance in Wisconsin, In Minnesota the disease is re- 
ported as about the same prevalence as before, but not general enough to be 
serious, affecting % of the fields in the state, and estimating the loss 
as a trace. Melhus reports the disease as serious at Amana, Iowa. Bolley 
of North Dakota reports it for 1920 but not for 1921- South Dakota, Kansas, 
Montana, Colorado, and Washington have negative reports. 

No new Amerioan investigations are reported on this disease, but work 
which would give more .definite suggestions as to quantity of lime to be 
recommended on different soil types and proper soil reaction to attain would 
be valuable. 




Alaska R-1914 



r\ r 

\ *.( * 

/ • **& 

1 •**• ■*• jf 



. Reports prior to 1921 (counties) 

R Reports prior to 1§21 (localities not given) 

♦ 1921 reports (counties) 

• 1921 reports (localities not given 



Fig. 82. Distribution of cabbage club root as reported to the Plant 
Disease Survey, I903-I921. 

c.zed^dOOgle 



CABBAGE - Yellows 
Tallows caused by Fuaarium con^lutinans ffoll. 
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Cabbage yellows again ranked as the most important cabbage disease, 
taking on this year its most serious aspect. A few new infested localities 
appeared in oertain states end there was rrnrked ertersion of certain other 
areas* The losses by states are indicated in Table kJJ. 

Table 85- Prevalence of and estimated losses from cabbage yellows, as 
reported by collaborators, 1921. 



State 


Estimated 
loss 


Remarks 


Vermont 





Mot observed 


Rhode Island 





Not observed 


Connecticut 





Not yot reported from this state 


New Jersey 


t 


On 3 record 


Pennsylvania 


5% 


Becoming more important 


Delaware 


t 


■ 


Maryland 


Q? 


Worst cabbage distiise, general over eastern half 
of ^t- 7 te; incraesj-r.g 


Virginia 


15% 


Worst caobage disease; prevalent in southwest 


West Virginia 


t 


JiJilj.v severe 


Kentucky 


% 


Less prs-alcnt 


Tennessee 


t 


Serious in some instances 


South Carolina 


t 


Single instance noticed 


Louisiana 


t 


Mo serious complaints 


Texas 


ZCCi 


Very prevalent 


Arkansas 


, \% 


Gene re 1, serious 


Ohio 


% 


Ge.ieia], serious 


Indiana 


£&» 


Sowers in early crop only 


Illinois 


% 


More prevalent, very important in cabbage growing 
localities 


Michigan 


t 


Increasing 


Wisconsin 


3% 


More 


Minnesota 


\% 


Locally very important 


Iowa 


2$% 


Very serious factor 


Kansas 


3<# 


Caused great loss 


Montana 


-596 


General, not important 


Colorado 




No reports 


Washington 


- 


No reports 



Dates of first appearance of cabbage yellows. 1921 

May 23 Wyandotte County, Kansas 

June 1 Lake County, Indiana 

June Washingt-'ii County, Ohio 

June. Marion, _r : -i-iin 

July 3 Racine, ITitiroi.sin 

September l6 Ramsey County, Minnesota 

October 25 -- Guyencourt, Delaware 

The following comments from collaborators are of interest (see also 

Pi. Dis. Bui. 5= 35, 68, 135. 1921). 
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Pennsylvania : Cabbage yellows was more serious than usual as a result 
of the high temperatures over a long period in some sections, 
notably eastern. (Thurston). 

Virginia : Host destructive cabbage disease; 15% reduction in yield. 
Prevalent in commercial fields in the southwest, which produces 
one-half the tonnage of the state; 25-30% loss in this section. 
Wisconsin Hollander and Wisconsin All Seasons very resistant; com- 
mercial varieties All Head Early and Copenhagen Market very sus- 
ceptible. (Fromme). 

Ke ntucky : Very important, when present crop was a complete failure. 

High temperatures and small rainfall probably influenced severity 
whore present. Less prevalent this year because growers whose 
fields have shown yellows have stopped planting since they have 
heard cause of disease. (Valleau). 

Ohio : In late cabbage sections industry being reclaimed by the resist- 
ant varieties. Early cabbage seotions showing greater losses each 
year. (Thomas). 

In diana : Heat and drouth of June and July made, yellows very destructive. 
Rains late in summer and oooler temperatures cheoked the disease. 
Wisconsin Hollander being used in Lake County and All Seasons in 
Marion County with good satisfaction. (Gardner). 

Illinois; Unusually prevalent this year. (Anderson). 

Especially in oommercial region in Peoria County. (Tenon). 

Michigan: Localised, 75 acres reported complete loss. (Coons). 

Wisconsin; More prevalent. Important where resistant seed was not 
used in infested soil, Dane and Grant Counties. Failure of so- 
called resistant seed indicates liability of error to occur in 
commercial handling of resistant strains. Wholesale production 
of V/isconsin All Seasons being handled through oooperat.u, with 
National Kraut Packers' Association, care of Martin Meeter, 
Lansing, Illinois. (Vaughan). 

Kansas: Eastern and oentral parts, severe- Test in Sutler County 
showed Wisconsin All Seasons resistant end Early Hollander sus- 
ceptible. (Stokdyk). 

The following as to production of yellows-resistant oabbage seed has 
been prepared by St. *.V. Gilbert of the Office of Cotton, Truck, and Forage Crop 
Disease Investigations: 

"The production of yellows-resistant cabbage seed is now being 
handled on a commercial basis by cooperation through the Wisconsin 
Experiment Station end the national Kraut Packers' Association. The 
past season approximately 36OO pounds of seed of vfisconsin All Seasons 
and about 100 pounds of the Wisconsin Brunswick variety were grown in 
the Paget Sound District and were distributed to the trade and to 
State Experiment 3tation3 and experimental services interested. 
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Arrangements have been made for the continued production of seed 
of these varieties, and work is being continued looking toward 
the development of other resistant types to fill the need not met 
by existing resistant varieties." 

J. C. Walter makes the following statement: 

"Cabbage yellows was very severe in old cabbage sections in 
southern Wisconsin, throughout Illinois, Indiana, Ohio, and Vir- 
ginia. 

"Wisconsin Hollander seed was distributed quite widely 
throughout the trade and in general gave good satisfaction* In 
a few cases unsatisfactory results were reported, all of these 
being traoed to a single lot of seed which evidently had become 
adulterated at some time during its growth or distribution. 
Approximately ten pounds of Wisconsin All Seasons seed was dis- 
tributed for trial iri several states and uniformly excellent 
results were reported. About 360O pounds of this variety and 
100 pounds of Wisconsin Brunswick were grown in 1^21 and distri- 
buted to the trade by the National Kraut packers' Association 
for use in 1^22 and 1923." 



Fronme, P. D. The yellows disease of cabbage in southwest Virginia. 

Virginia Agr. Exp* Sta. Bui. 226: 9 p. Illus. Nov. 1921. 
Jones, L. Ft. , J. C. Walker, and '.V. B. Tisdale. Pusarium resistant 

cabbage. Wisoonsin Agr. Exp. Sta. Res. Bui. 48: 1-34- Fi 6- 1-10- 

Nov. 1920. 

Black rot caused by Bacterium oarapestre (Pam-) EPS. 

Cabbage black rot caused considerable 103s in some areas in 1921* 
In Wisoonsin the loss was estimatedat $% of the crop, and in New York at 
from 2-5$. Texas and Maryland report a loss of 1$, Minnesota and Delaware 
•5%. Ten percent damage occurred in some fields in northern Florida in 
March and April. The following states reported the disease as occurring 
but of slight importance: Vermont, Rhode Island, Pennsylvania, West Virginia, 
Miohigan, Iowa, North Dakota, South Dakota, and Kansas. 

J. C. Waller reported as follows: 

"Wherever noted, black rot was quite general when introduced, 
but confine* to oertaih fields or to the product of certain seed 
lots in a given field. Evidence all pointed strongly toward intro- 
duction on seed." 

For collaborators' oomments, see PI. Dis. Bui. 5: 50, 68, 136. 1921. 

Blackleg oaused by Photpe lingam (Tode) Desmar. 

In general, oabbage blaokleg was less destructive in 1921 than in 
previous years. Walkerl, and Walker and Tisdale 2 oonfirm previous work as 
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to the importanoe of rainfall in the development of blackleg on seedlings. 
At Madison, Wisoonein &5% of the plants showed leaf or stem lesions snd at 
la Conner, Washington, 3%. Comparative rainfall reoords for May, June, and 
July, respectively, at Madison were 5. 13, 3-52, and 2.46 inches; and at 
la Conner I.89, I.90, and 0.00; thus only a slight development of blaokleg 
ooourred at the latter plaoe. It is doubtful whether this amount of disease 
would have persisted after transplanting. One seed field at la Conner grown 
from stock seed whioh developed 75$ of blaokleg under Wisconsin conditions 
showed no signs whatever of infection. These rest Its indicate the value of 
cabbage seed growing in the Puget Sound section to eliminate blackleg. 

Table 86* Prevalence of and estimated losses from blaokleg of 
cabbage, 1921. 

: Estimated : 

State ; loss : Remarks 

: t 

: Leas, too dry while plants were in seedbed 
: Eastern part 
1 Frequent in southern part 
t First seen July 10 at Ouyenoourt 
i Less 
: General 
: In Ohio Valley 
1 Very slight 
: General, always severe 
1 Serious in a few fields 
Seen March l8 on plants from Georgia 
Hot water seed treatment most efficient 
Very light infeotion found in Wabasha and 
Ramsey Counties 
Iowa t ■ t t „ 

J* C* Walker of the Office of Cotton, Truck, and Forage Crop Disease 
Investigations reports the disease as very common and destructive in Shocton 
and Appleton districts, Wisconsin. Found in minor quantities at Racine, 
Wisconsin; Lansing, Illinois; Clyde, Ohio; and Marion, Virginia. 

Reoent literature 

1. Walker, J. C. Seed treatment and rainfall in relation to the con- 

trol of cabbage blaokleg. U. S. Dept. Agr. Bui. 1029: I-27. 
PI. 1-2. fig. 1. March 28, 1922. 

2. Walker, J. C. and W. B. Tisdale. Further notes on ooourrence of 

oabbage blaokleg. (Abstraot) Phytopath. 12: 43. Jan. 1922. 

Blaok leaf spot oaused by Alternaria brass icae (Berk.) Sacc. 

Black leaf spot was reported as of minor importance in Delaware, 
Rhode Island, New York (pod spot, less), Texas, Indiana, Illinois, and Wis- 
consin. 

The following table, whioh should perhaps be interpreted as the "Blaok 



New York : 


t-ast 


Pennsylvania : 


_ 


New Jersey : 


- 


Delaware t 


•5* 


Maryland : 


1.9* 


Virginia j 


3% 


West Virginia : 


t 


Louisiana : 


_ 


Arkansas 1 


10)t 


Ohio : 


_ 


Indiana t 


.25s 


Wisconsin t 


9* 


Minnesota : 


t 



rot" of the trade, rather than specifically as black leaf spot is oompiled 
from market inspection reports: 



KL 
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Table 67* Losses from black leaf spot of cabbage caused by Alternaria 
brassicae . as shown by examination of oars at destination by food-products 
inspectors of the Bureau of Markets and Crop Estimates, 1921. 





No. of oars 


Average per- 


Range of percent- 




Origin of 


with deoay 


centage deoay 


age of deoav 


Remarks 


shipment 


No. cars 


peroent 




Colorado 


1 


50 


1 


50 


On outer leaves 


Florida 


9 


14 


1 
8 


43 
5-27 




Illinois 


1 


100 


1 


100 


1-3 outer leaves 


New York 


7 


26 


1 
3 
3 


100 

13-33 

2-5 


2-4 outer leaves 


Pennsylvania 


1 


5 


1 


5 




South Carolina 


3 


45 


3 


35-50 




Texas 


1 


50 


1 


50 




Unknown 


1 


95 


1 


95 


2-4. outer leaves 



Total number of cars with black leaf spot. 
Total number of cars of cabbage inspected.. 



Gray mold rot caused by Botrvtis 'ap. 

Table 88. Losses from gray mold rot of cabbage caused by Botrytis s; 
as shown by examination of oars at destination by food-produots inspectors 
of the Bureau of Markets and Crop Estimates, 1921. 



:No. of cars:Average percent-: Ranae of percentage of decay 
:with decay :a^e of deoay :Nutaber of oars: Percent 



Origin of 
shipment 



Iowa 
New York 



Pennsylvania 
Wisconsin 



1 
13 



20 

67 



_5?_ 



20# 
100 • 

35-8o- 
5 
5* 

75-77* 
15* 

50* 



Total number of oars of oabbage with gray mold rot. 
Total number of oars of cabbage inspected 



828 



' # Associated with Rhizopus 



• Assooiated with slimy soft rot 



Other diseases 



Downy mildew causod by Peronosp .Qra parasitica (Pers.) De Bary was re- 
ported from New York; Philadelphia County, Pennsylvania; Louisiana; Texas 
(mostly in seed beds); and Wisconsin. Chupp reports the disease as quite 
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serious on cabbage seed pods in Suffolk County, long Island, but controlled 
by Bordeaux with resin-sal soda sticker. 

Ring sp o.fr caused by Mycosphaerella brassicioola (Duby) Lindau was a 
controlling factor in California where it oaused a l<y% reduction in yield 
of cabbage and other cruciferous plants according to Milbrath. The disease 
was localized in the San Francisco (Colma) distriot. The high humidity and 
low temperature seem significant. W. S. Fields comments on the cold foggy 
days common in that section as undoubtedly favoring the disease and states 
that no control measures are practiced. 

Peppery leaf spot oaused by Bacterium mac u &i pql um MoCulloch - reported 
from long Island, New. York as unimportant. 

Slimy soft rot caused by Bacillus parotovorus Jones was reported as 
unimportant in Vermont, Pennsylvania, Texas, and Wisconsin. It caused 
slight damage in Minnesota in Wabasha County, and , r jf> loss in Maryland. A 
baoterial soft rot caused considerable loss in the late orop in Ohio by 
rendering the heads unfit for storage or shipping. Slimy soft rot of cabbage 
was reported generally occurring in carload shipments, but car conditions as 
to temperature and moisture play such an important role in bringing about 
development of the rot that data are not given. 

Drop caused by Sclerotica J.ibertiana Fokl. was reported of local 
importance in West Virginia, Virginia, Louisiana, Texas, and Indiana. 

Damping off caused by Rhizoctonia solan! KHhn was reported as doing 
damage in March in seed beds in Sandusky County, Ohio, and at Westville, 
Connecticut. Clinton states that cabbage is a new host for this organism 
in Connecticut. 

Southern wilt oaused by Solerotium rolfsll Sacc. was reported by 
Taubenhaus as unimportant in Texas. 

Root knot due to Heterodora ra dioioola (Greef » ) Mttll. was reported 
as unimportant in Texas. 

Lightning injury occurred at Northford, Connecticut, June l8. Light- 
ning struck ground June 11, Injured cauliflower, tomatoes, and lima beans as 
well as cabbage in the vicinity where it struck. On cabbage, injury often 
at tips of leaves (probably moisture there attraoted electricity directly). 
(Clinton). 



CAULIFLOWER AMD BROCCOLI 

Club root oaused by Plasmodlophora braasioae Wor. was reported from 
Ohio and Vermont as doing slight damage to the crop in general; and from New 
York where Chupp reports the disease as important in Suffolk County, causing 
a reduotion in yield ranging from a trace to 2%. Temple reports the greatest 
loss in western Maryland where a damage of 2Gf° was experienced. (See also 
oabbage) . 

Black rot caused by Bacterium cam pes tr e (Pam.) EPS. was reported from 
Ohio as doing slight damage in Wayne, Cuyahoga, Washington, and Lawrence 
Counties. 

ft£ng spot caused by Mycosphaerella brass fOico la (Duby) Lindau - See 
oabbage. 

Head rot of brocooli, thought to be due to bacteria, was reported by 
Barss from Oregon as follows; "Causes soft decay of head coming into bloom. 
Destroys flowering. Appears to have a baoterial organism associated as probable 
cause. Troublesome only in spring on heads carried over for seed production. 
Reported only from Corvallls. First noticed April 2°,." 
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Chlorosis of cauliflower is reported by Dana from King County, Wash- 
ington. 

Lightning in .jury was reported from Northford, Oonneoticut, June l8. 
(See page 3*4' • 

BBUSSELS SPROUTS 

53flgfete6 caused by Phoma lingam (Tode) Desraaz. is reported from Hew 
York, oolleotsd August 30 at Clintondale. (Chupp). 

CHINESE CABBAGE 
Mosaic (aee turnip). 

' HORSERADISH 

Leaf spot caused by Oercospora anaoraolas Saoo. collected at Hinton, West 
Virginia, August 5 by R. J. Haskell. 

Leaf spot oaused by aamo jforia . armoraciae Fckl. reported from western 
Washington. 

■ White rust oaused by Albugo oand^da (Pers.) JCte. - Collected at 

Bustleton, Pennsylvania, August- 2f by R. J. Haskell. 

Baoterial root rot . is reported by Poole as causing losses ranging from 
4 to 28)E on farms near Newark, New Jersey. Storage rot develops to the ex- 
tent of 23 to 5°%« Such roots either fail to germinate or produce stunted 
plants. Exdision of rotted parts end disinfection with bichloride of mer- 
oury 1-1000 or formaldehyde 3 pints to 50 gallons for 30 minutes were ef- 
fective control measures j ' 

Poole, R. F. Baoterial root rot of horseradish in New Jersey. (Abstract) 
Phytopath. 12i 49. Jan. 1°,22» 

Poole, R. F. Horseradish root rot investigations. Rep. Dept. Plant 
Path. New Jersey Agr. Ooll. Exp. Sta. 1919/2O: &10. 1921. 

Root ..rot oaused by Bhizoatonia sp- - reported as common in western 
Washington. 

. Bla6k streak , oause undetermined, is reported from western Washington 
by Frank. "Shis appearance on the-etema of the leaves and the mid-veins was 
again very common. It does not appear during the early part of the season, 
but in mid-summer and later it la very ooromon." 

KALE 

Yellows oaused by Fusarium oonglutinans Woll. is again reported by 
Gardner as severe in market gardens in Marion County, Indiana, where it was 
first noted May 20, nearly a month earlier th*n the first appearance in l°/20. 
The high temperature of June and July is said to be favorable to infection. 
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Club root caused by Plasmodlophora brass loac Wor. was reported from 
Erie County, New York, August 23. 

MUSTARD 
Mosaic ( see turnip). 

RADISH 

White ruat oaused by A frbuftq candid* (Pers. ) Ktz. was reported aa un- 
important in Indiana where it was first noticed May 25; and Colorado where 
it occurred in August at Fort Collins * It was found as a serious disease 
in greenhouse radishes at Saginaw, Michigan, on February 9* 

Downy mildew oaused by Peronospora parasitica (Pers.) De fiary was re- 
ported as unimportant in Indiana, although It attacked the leaves of plants 
in hotbeds severely. It was first notioed at Indianapolis on April 27. 

Club root caused by Plaamodiophora brass loae Wor. was found by Barrus 
on August 23 in one garden in Erie County, New York. ' 

Blank root oauaed by Rheoaporana imn aphanid* ""*■■'■ Edson* has been 
reported in the reoorda of the Survey as follows: 

Illiaoia: Present in 9 counties, doing 25-100$ damage. (Barrett, 19II.J. 
(Under name Aphanomyoes laevjs De Bary) 1911 and 1912. 

Indiana ; (Aphanomyoes la e vis ) reported 1911, 1912, 1914, 19l6, 1917; 
(toeOBPorangium) 1919 - fairly common, doing some damage* 

Michigan: Reported from Lansing, 1912 (not named). 

New York ; (Aphanomyoes) Specimen received from Long Island, 1912. 

Wisconsin ; (Aphanomyoes) Specimen found May 1913 in University Garden, 
reported same year from Fort du too, Osfckosh, and Geneva. 

Mississippi ; Seventy to ninety percent infection in one field at 
Long Beach, May 3, 1919. 

Edson 1 gives the following range for the blaok root of radish: Dis- 
trict of Columbia, Maryland, Virginia, Long Island, and several points in 
Wisconsin. In this reference it is also pointed out that the fungus is 
pathogenic to beet seedlings. 

Reports for 1921 extend the known range of this disease to Pennsylvania, 
where Thurston and Orton report heavy loss to radishes both under glass and 
out of doors In York Oounty. Gardner and Kendriok report the-disease as 
worse in Indiana and very destructive on both early and late season white 
varieties, reducing the yield for the state .*#. . It seems to be most severe 
in central Indiana. The cool temperatures of early spring and late fall favor 
the disease. It is worst on Icicle varieties, but was noted on Early long 
Scarlet, Early Vienna, and Cincinnati Market. (See also sugar e«n# root rot)* 

1* Edson, Howard Austin, Rh.eospqrang.iug aphanidermatus , a new genus 
and species Of fungus parasitic on sugar beets and radishes- 
Jour. Agr. Res. 4: 279-292. PI. 44-48. July 1915. 

RUTABAOA 

Black rot oaused by Bacteriu m campcatre <Pam.) EPS. was reported by 
Vaughan as more important than usual in northern Wisconsin. The reduction 
in yield was estimated at 1%. 
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TURNIP 

Mosaio was reported simultaneously on turnip by Gardner and Kendrick 
and on Chinese oabbage, mustard, and turnip by Schultz. The disease is in- 
fectious and is transmitted by plant juice (rubbing) and by aphids ( Myzua 
persicae 3ulz.). Gardner was not able to infect radishes with the virus, . 
In his report to the Survey, he states that it waB not of common occurrence 
on turnips in Indiana in 1°,21. The roots of mosaic plants are stunted. The 
disease was noticed first on turnips on July 2o at Lafayette, but the related 
mosaic on wild mustard was observed as early as April 25 at Indianapolis* 
Gardner, M. W. and J. B. Kendrick. Turnip mosaic. Jour. Agr. Res. 

22j 123-124. PI. 20. Oct. 15, 1921. 
Schultz, E. "5. A transmissible mosaio disease of Chinese cabbage, 
mustard, and turnip. Jour. Agr. Res. 22: I73-I78. Col. pi. B, 
pi. 22-24. Get. 15, 1921. 

Downy mildew caused by Peronospora parasitica (Pers.) De Bary was 
reported again from Texas. 

White rust caused by A j bu &o Candida (Pers.) Kta. was reported as 
prevalent in Texas. 

Anttiracnose caused by Colletotrichum hi^ginsianum Sacc. was reported 
as unimportant in Oconee County, South Carolina, where it was first seen 
October 13. 

Powdery mildew was reported from Goshen, Indiana. 

Alternaria leaf spot was reported from Goshen, Indiana by Gardner. 

Tello w3 caused by Fusarium congj.utinans '-Voll. - found destructive in 
a market garden at iafayette, Indiana. 

Club root caused by Plasmodiophora brassicae Wor. - reported from 
Jefferson County, Pennsylvania. 
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CAHTALOUPE 

Leaf blight caused by AJ.tornaria brass icao ni ^reacens Pegl. 

Leaf blight was reported from Pennsylvania, Delaware, Maryland, Texas, 
Indiana, Illinois, Michigan, and Missouri. All states except Maryland, Mich- 
igan, and Missouri report the disease as serious. In Texas it caused a loss 
estimated at 1%. It was observed on July 19 in Indiana and August g in 
Delaware. In the latter state oontrol has been secured with both Bordeaux 
mixture and 3ordeaux dust. Gardner reports that ths disease is severe in 
Indiana where rotation is not practiced, which is probably true in all melon 
growing areas. Rotation along with seedbed sanitation would doubtless com- 
pletely handle the situation, providing seed transfer does not ocour. How- 
ever, it is the prevailing practice among growers to follow melons with 
melons. Given frequent summer rains, infection from traah makes blighting 
severe. Many seotiona are using resistant varieties. E. A. Bierbaum, Assistant 
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County Agent of Union County, Anna, Illinois, reports that growers are plant- 
ing Pollook melons, particularly the strains known as "Ten* and "Ten Twenty- 
five". "These have been found to be more or less rust resistant and are 
meeting with fairly good success. Hearts of Gold and Netted Gem are also 
used, but our men are taking stronger every season to the Pollook melons." 
P. K. Blinn, Rocky Ford, Colorado states, "I feel safe in the assertion that 
praotioally nine-tenths of all the oantaloupes in the great commercial canta- 
loupe growing distriots are planted with seed of some strain selected from the 
original disease-resistant Pollook oantaloupe. The Rocky Ford Cantaloupe 
Seed Breeders 1 Association have over 1500 individual plant selections of the 
most highly resistant and most uniform producing types." 

Baoterial wilt caused by Baoi^lua trflohelphllus EPS 

Bacterial wilt was reported from New York, Pennsylvania, Maryland, 
Virginia, West Virginia, Tennessee, North Carolina, Indiana, Illinois, Mich- 
gan, and Missouri. New York, Pennsylvania, Maryland, Virginia, Michigan, 
and Missouri report, in general, slight loss to the state, but ocoasional 
outbreaks. On the other hand, in West Virginia Giddings estimates the loss 
at 25% of the orop, and in North Carolina Foster states that the disease 
is fairly destructive. Clayton states that the disease has been severe 
and losses were heavy in Ohio. In Indiana, where the disease first ap- 
peared June 28, Gardner estimates the loss at 3% of the orop. The checking 
of the disease by hot weather, which has been noticed before and which may 
be associated with the low thermal death point of the organism, is indioated 
bb operative in this report from Thomas in Ohio: "Comparatively slight 
evidenoe of the disease has been notioed since the first of August." 

Anthracnose caused by Colletotriohuro lagenarlmn (Pass.) Ell. & Hals. 

Anthraonose was of slight importanoe in New Jersey, Pennsylvania, 
Tennessee, North Carolina, Ohio, . Indiana, and Wiaoonsin. Burger believed 
the disease to be about as usual in Florida, although he had no reports 
Of it. On the other hand, Melohers reported the disease as quite common 
on the foliage, causing death of the vines in Kansas. In West Virginia the 
disease was said to be general and more prevalent than in the average year, 
but only looally severe. Only one collection on a volunteer plant was made 
in Indiana at Mooresville, September 15. In Colorado, aooording to Learn, 
anthracnose was reported from near Denver, where it had caused the loss of 
about half the orop of two growers. 

Mosaic (cause undetermined) 

In reply to the August 15 questionnaire, collaborators in West Vir- 
ginia, North Carolina, South Carolina, Ohio, and Kansas reported cantaloupe 
mosaio as "unreported to date", and in New Jersey as "unimportant! In 
Delaware, whioh is the only eastern state reporting the disease as important, 
mosaic is general and increasing in prevalence, producing a loss of Vj% 
according to Adams. In Pennsylvania, Indiana, and Wisconsin the disease is 
considered to be of minor importance* Milbrath reports the reduction in 
yield for a district of 25OO aores in the San Joaquin Valley, California, 
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at 45$. The disease has shown a poriodioity there, being very severe in 1919, 
not ooourring at all in 1920, and with a serious outbreak during the past 
season. E. A. Bierbaum at Anna. Illinois states that a campaign is being 
conducted this, spring (1922) to destroy all wild cucurbits and milkweeds 
in that vicinity as well as for better control of the striped cucumber 
beetles and melon lice. This is an experimental neasure, based upon Doolittle»s 
findings that the perennial wild plants harbor the mosaio virus and that 
this virus, is brought to the cultivated fields by insects. 

Fruit rot caused by Fusarium spp< 

Anderson reports the late crop especially badly affected on account 
of the wet fall in Illinois. In Indiana Gardner reports rotting by 
Fusarium -invading growth oracks due to the late growing season. 

The following reoord of deoay in shipments is probably concerned 
with the same type of trouble; 

Table 89- Losses from Fusarium rot of oantaloupe caused by fusarium 
spp., as shown by examination of cars at destination by inspectors of the 
Bureau of Markets and Crop Estimates, 1921. 

Origin of 
shipment 



:No.of cars;Average Deroent-: Range of percentage of decay 
. ;with decay ta^e of decay :Numoor of cars: Percent 



Arkansas 
California 

Colorado 

Florida 

Indiana 

Maryland 

Nevada 

North Carolina 

Unknown 



4 
17 

2 
11 

17 

2 

20 

19 

_4_ 



1-10 
65 

1-25 

2 

3-19 

2-30 

20 
4-35 
_4=5- 



Totel number of cars with Fusarium rot 

Total number of oars of cantaloupes inspected. 



28 
231 



Rots oaused by various organisms 

Various decays are the oause of heavy losses in oantaloupes under 
transportation conditions. The signifloanoe of the rots in the field i« 
largely unknown or disregarded. Under shipment conditions, bruised, de- 
layed, or over-ripe fruit shows severe shrinkage as is shown in the follow- 
ing table; which gives the losses reported by food-products inspectors 
of the Bureau of Markets and Crop Estimates as due to Rhitopus sp. ; to 
green mold rot caused by Cladosporium sp.; to black mold rot oaused by 
Alternarifl sp. ; and to baoterial soft rots. 
"** Digitized b»L.OOg[e 
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Table go. Losses to cantaloupes in transit from various rots as re- 
ported by inspectors of the Bureau of Markets and Crop Estimates, 1921- 





Approxi- 
mate No. 






Amount of decay 








Origin of 






Green mold 


Black mold 


Baoterial 


shipment 


oars in- 
spected 


RhizoTjus 


rot 


rot 


soft rot 




No. 


Per 


No. : Per 


No. 


Per 


No. 


Per 






cars 


oent 


oars : cent 


cars 


oent 


cars 


cent 


Arizona 


J 


1 


2 


I 










Arkansas 


6 


21 


- : 


_ 


_ 


1 


10 


California 


102 


7 


b 


4 : 23 


3 


ib 


2 


13 


C olorado 


12 




- 






_ 


1 


2 


Delaware 


6 


_ 


_ 


- : 


_ 


. 


_ 


. 


Florida 


3 


1 


1 


- 




- 


- 


. 


- 


Georgia 


8 


2 


T5 


- 


- 


- 


- 


- 


- 


Indiana 


5 


_ 


. 


. 


. 


_ 


_ 


_ 


- 


Maryland 


1 


- 




- 


- 


_ 


_ 


- 


- 


Missouri 


2 


_ 


_ 


- 


_ 


_ 


- 


_ 


- 


Nevada 


1 


. 


_ 


_ 


_ 


_ 


- 


_ 


_ 


New Mexico 


1 


_ 


_ 


_ 


_ 


1 


43 


_ 


- 


North Carolina 


25 


5 


8 


_ 


_ 


1 


20 


1 


10 


Ohio 


1 ■ 




_ 


_ 


_ 


_ 


_ 


_ 


_ 


South Carolina 


18 


7 


a 


_ 


„ 


1 


2 


_ 


_ 


Texas 


5 


1 


1 


_ 


. 


_ 


. 


1 


8 


Unknown _, 


14 


2 


T), 


1 


4 


1 


bO 


_ 


_ 


Total 


231 


32 




5 


' 7 


6 



Other diseases 



Downy mildew caused by pseudoperonospora ouoensis (B. & C.) Rostow - 
was reported as general in Sussex and Kent Counties, Delaware, being first 
seen in July at Delmar. The warm, showery, humid weather whioh prevailed in 
the state in the first half of July may have boen a factor in making the 
downy mildew severe. Sherbakoff found the disease at Chattanooga, Tennessee 
August 11* The disease was found at Poplarville, Mississippi in July, caus- 
ing extensive defoliation in the field and was also observed on the College 
grounds. 

A bacteria _ l .l eaf . s pot (undetermined) was reported from Columbia County, 
New York by Chupp. 

Leaf spot caused by Ceroospora cucurbitao E. & E. was reported as preva- 
lent in Sussex and Kent Counties, Delaware, appearing at Delmar in July, the 
first report for the state. Always observed accompanying leaf infootion by 
downy mildew (Adams). 

Fruit rot oaused by Cladqsporium cuoiunerium El. & Arth. caused 3% loss 
in Honey Dew melons, in California, according to Milbrath. 

'■-■Jit caused by .Fusarlum spp. was reported from a wider range of terri- 
tory than in l°/20. In California the loss was estimated at 2%, the disease 
being prevalent in Stanislaus, Merced, and Modesto Counties (Milbrath). Brown 
reports the disease from Nogalea and St. David, Arizona on June 7 and July 23. 
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Hopkins considers the disease to be increasing in importance in Missouri* 
Adams reports slight loss at Milton, Delaware, July l8. 

Sclerotium blight oaused by Solerotium rolfsll Saoo- was reported as 
unimportant in Texaa. 

Root knot oauaed by Heterodera radiolcola (Greef ) Mill, was reported 
as unimportant in Texas, but in the Imperial Valley, California, severe in- 
festation existed in certain distriets, oausing a reduotion in yield for the 
state of 5JU The range of loss was from .% to 6(# and when it is considered 
that 21,000 aores of melons were grown in this Valley, the aggregate loss ia 
enormous* 

Copper dust injury . Considerable burning of the vines was experienced 
in Delaware as a result of heavy applications of Bordeaux dust. The vines 
recovered but were two weeks late. (Adams). 



CUC USER 

Baoterial wilt caused by Bacillus trachelphilus EPS 

Collaborators in Connecticut, New York, Maryland, North Dakota, and 
California report baoterial wilt as of very slight importance in 1921. On 
the other hand, it is said to be the worst disease of cucumbers in West Vir- 
ginia and Indiana, and was reported as severe in Wisconsin, Iowa, and Kansas. 
It caused considerable damage in Ohio also and was prevalent in Texaa. Table 
91 gives the losses from and prevalence of the disease. 

Table 91. Relative prevalence of and estimated losses from baoterial 
wilt of oucumber, as reported by collaborators, 1921. 







Prevalence com- 




peroent 




State 


Importance 
1921 


pared with 


Range 


loss 


Reported by 




1920 


Av.year 




Connecticut 


One complaint 


More 


Average 


_ 


_ 


Clinton 


New York 


Not important 


Less 


- 


With crop 


t 


Chupp 


Maryland 


- 


■ 




- 


t 


Jehle & 
Temple 


West Virginia 


Most import- 
ant disease 


More 


.More 


General 


10 


Olddings 


Texas 


Prevalent 


. 


- 


- 


1 


Taubenhaus 


Ohio 


Considerable 


About same 


Same 


General 


- 


Thomas 


Indiana 


Worst disease 


Same 


Same 


With orop 


5 


Gardner 


Illinois 


Severe 


- 


' 


Northern; 
general 


" 


Doolittle 


Michigan 


Severe 


_ 


- 


- 


- 


Doo little 


Wisconsin 


Serious 


More 


More 


General 


2 


Doolittle 


Iowa 


• 


Same 


Same 


- 


12 


Melhus 


North Dakota 


unimportant 


About same 


Same 


- 


- 


Weniger 


Kansas 


Serious 


. 


- 


Eastern 


- 


Mslehers 


California 


Slight 


Slight 


Slight 


" 


•l;Milbrath 



3?2 CUCUMBER * Bacterial wilt 

S. P. Doulittle, who watohed cuoumbers closely again this summer, . 
makes the following report concerning bacterial wilt: 

"Baoterial wilt was unusually severe in Wisconsin and northern 
Illinois and for the first time in the last five years was of serious 
economic importance in these states. The disease was found in all . 
fields examined and the average infection was from 5 to 3^ or about 
IQCfo greater than in 1920* A few fields showed a maximum infection 
of from 20 to 30% 'and the losses throughout the state of Wisconsin 
were sufficient to probably reduce the crop 2%. The disease appeared 
about July 1, and continued to spread rather rapidly up to August 15* 
Reports from Indiana and Michigan indicated a similar situation in 
these states*" 

Dates of first observed appearance of bacterial wilt of ououmber. 1921 

June 2 Wyandotte County, Kansas 

June 22.. Wood County. Ohio 

July 1. •...., Wisconsin 

July 7 Iafayette, Indiana 

August 8 Sranford, Connecticut 

The suggestion made by Rand and by others that the striped ououmber 
beetle carries the wilt organism through the winter has been confirmed by 
Doolittle 1 . 

Reoent literature 

1. Doolittle, 3. P. Overwintering of the bacterial wilt of cucurbits. 
Phytopath, 11: 299-300. 1921. 

, Comparative susceptibility of European and Ameri- 

oan varieties of cucumbers to baoterial wilt, phytopath. 12: 
143-146. .March 1922. (June). 

Moaaio (cause undetermined) 

Cucumber mosaic was reported from Maryland, Texas, Illinois, Iowa, 
North Dakota, and Michigan as being less severe than in previous years. 

S. P. Doolittle summarizes the oondition regarding ououmber mosaio 
in the central pickle growing areas in 1921 as follows: 

"The average losses from cucurbit mosaio in Wisconsin and 
Illinois appeared to be approximately 70% of those of average 
years and not more than 50& of those in 1920. About 6o£ of all 
fields examined showed the disease, but owing to its slow dissemi- 
nation during 1921, many fields were not infected until late. The 
infection varied from a trace up to lOOJt in individual fields. Th* 
average number of plants infected on September 1 was probably about 
30Jo. The reduction in the injury from mosaio was partly due to the 
reduoed .number of aphids in most sections where they were numerous 
in 1920. Observations over a number of seasons have shown that the 
injury from mosaio fluctuates directly with the presence or absence 
of this and other ououmber insects* losses in Wisconsin were probably 



1921. 
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about 12% from mosaic. Reports from Michigan and Indiana in- 
dicated some reduction in injury as compared with 1920." 

Table 92- Relative prevalenoc of and losses from cuoumber mosaio, 





: [Prevalence compared with 


f Peroent 
loss 




State 


: Importance : 1920 


Av. year 


: Reported by 


Hew York 


t : 

:Very important:As much or 
especially on : more 
(Long Island : 


- 


25-50 


iCbupp 


Maryland 


i - : - 


_ 


t 


: Jehle & Temple 


Texas 


: Unimportant : 


- 


- 


:Taubenhaus 


Indiana 


: Serious factor: Less 


Loss 


2 


: Gardner 


Illinois 


: Important :Less 


Less 


- 


:Doolittle 


Michigan 


: - :Probably less 


- 


2 


: Dooli ttle , C oons 


'Wisconsin 


ilmportant :Mueh less 


Much lees 


12 


: Do little 


Iowa 


: - : Less 


_ 


5 


:Melhus 


North Dakota 


:Looally de- :3ame 
: structive ; 


About same 




:Weniger 


California 


: Severe in green 

; houses : 


- 


3-5 


:Milbrath 



W. ff. Gilbert reports lOOJa infection in cucumber fields on the 
Arlington Experimental Farm in Virginia. Chupp reports the disease as very 
important in New York, being especially serious on Long Island, beginning 
to show whan plants are ten flays old, and being found in as high as 100J& 
prevalence in some fields. Ho quotes a report of his offioe as follows: 
"Iwo-thirds of the crop lost in Nassau County. Farmers are quitting the 
growing of pickles." 

M- B. Churoh* reports the results of preliminary work which indicates 
that mosaio affected cucumbers will not oure properly in the pickling process. 

Doolittle and Walker 2 state that mosaio milkweeds are an evident 
source of primary infeotion in cucumber fields. Cross-inooulation experiments 
indicate a possible transmission of cucurbit mosaio to the potato by means 
of aphids* Aphids taken from the potato plants so inoculated produced 
mosaic symptoms on oucumbors. Mosaic-cucumber aphids transferred to healthy 
pokewoed plants produced symptoms of mosaio in three out of five oases. The 
results of these transmission experiments give indication that some very 
interosting developments are to be expected from further work. 

Recent literature 

1. Church, M. B. The relation of mosaic disease to pickling of cu- 

oumbers. Phytopath. 11: 28-29. Jan. 1921 (Febr.). 

2. Doolittle, S. P. and M. N. Walker. Notes on cucurbit mosaic. 

(Abstract) Phytopath. 12: 42-43. 1922). 



Angular leaf spot caused by Bacterium lachrymans EPS. & Bryan 

This disease of cucumber, which is not known to occur on watermelon, 
squash, or muskmelon, occurs in North America and Europe. It has been reported 
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from Alabama, California, Colorado, Connecticut, Florida, Georgia, Illinois, 
Indiana, Iowa, Louisiana, Michigan, Minnesota, New York, North Dakota, Ohio, 
South Carolina, Virginia, Wisconsin, and is found also in Ontario and Quebec 
(Meier and Link). 

In 1921 the disease was reported from Florida, Indiana, Illinois, Mich- 
igan^. Wisconsin, Iowa, and California. In general, it was leas important 
than usual, although it caused considerable fruit rot late in the season, in 
some localities- * 

S. P. Doolittle makes the following statement regarding the disease 
in the Middle West: 

"Angular leaf spot did not appear in Wisconsin and northern 
Illinois until about July 25. In southern Wisconsin it did little 
serious damage as it did not develop to any extent until the season 
was nearly ovor. Reports from oentral and northern Michigan and 
northern Wisconsin, however, indicated that in some sections the 
disease was causing a serious rotting of tho fruits in a number of 
fields. The average infection noted was from 5-25% with about 35% 
of the fiolds infeoted by August 25." 

Drech3ler and Meier (Cotton, Truck, and Forage Crop Disease Investi- 
gations News Notes, idaroh 2, 1921)' report the disease as widespread in cu- 
oumbor-growing sections of Florida and as particularly serious where overhead 
irrigation is practiced. The season has been exceptionally warm. Gardner 
reports the disease unimportant in Indiana and stato3 that seed treatment has 
practioally eliminated the disease from the orop of a large pickling company. 
Coons found the disease oausing heavy loss in Michigan, especially in produc- 
ing secondary fruit rota at a seed farm. In Iowa 2% loss was incurred according 
to Melhus. Milbrath says that the disease was severe" on Klondike variety in 
San Diego County, California^ 30% of the plants being affected severely. 

Jones and Doolittle^ give additional evidence of seed transference of 
the' organism and record destructive action on the young fruit in the field- 
Gardner and Gilbert* report the results of additional tests demonstrating 
the effectiveness of control by seed disinfection with mercury bichloride, 
1-1000, for five minutes. Soil infestation did not occur and is believed 
not to be a factor. Two-year old seed cannot be considered free from this 
organism, but three-year old seed apparently does not carry the infeotion. 

Recent literature 

1. Gardner, M. W. and W. W. Gilbert. Field tests with cucumber angular 

leaf spot and anthraonoae. Phytopath. 11: 298-299. July 1921 (Nov.). 

2. Jones, L. H. and S. P. Doolittle. Angular leaf spot of cuoumber. 

Phytopath. 11: 297-298. July 1921. (Nov.) 

Anthracnoso caused by Colletotrichum lagenarium (Pass.) Ell. & Hals. 

Apparently anthracnose was again of small consequence. Doolittle re- 
ported as follows: 

"Found in only a few fields in Wisoonsin and Illinois, not over 
5% of the fiolds affeoted and about 2-10£ of the plants in these <-> 
fields affected with the disease. Reports of serious losses in two 



CUCUMBER - Anthraonose 375 

fields In northern Wisconsin and one in Michigan were received, the 
orop being reduoed about 10& in these cases." 

Only one report of this disease was reoeived from New York, its damage 
in Maryland was but a trace, and in Iowa none was found. For West Virginia, 
Oiddings reported more of the disease present than last year with a reduction 
in yield of 1% for the state. The disease was worse than usual in Indiana, 
being influenced by late rains* Anthraonose did a great deal of damage with 
the late maturing seed orop of cucumbers in Michigan, causing tjOfa loss to 
the seed orop in one locality, according to Coons. 

Gardner and Gilbert (1- c, see angular leaf spot) report that the 
fungus did not persist twenty months in soil and that a two-year rotation 
would eliminate anthraonose soil infestation- 
Downy mildow oaused by Pseudoperonospora cubonsis (B. & C. ) Roetow 

Thin disease was present to a very slight extent in Connecticut, Mary- 
land, Ohio, and Wisconsin, but was not found in Illinois, Indiana, and 
Michigan. It was stated by Iudwig to be important looally in South Carolina. 
In Wisconsin the disease was found in two fields at Rockland, Monroe County, 
just appearing August 2$, according to Doolittle. 

Black rot oaused by MyoosphaoroJ.^a oitrullina (C.O.Sm.) Gros. 

Meier, Drechslor, and Eddy* report a fruit decay due to Myoosphaerella 
oitrullina which is known as occasionally destructive to greenhouse musk- 
melons and watermelons in the southeast, but which has not previously been 
reported on cucumbers. Affected cucumbers develop water-soaked areas, which, 
although enlarging less rapidly than those oaused by RpIiopus sp., may attain 
considerable size during the time required for transportation. (See also 
under squash). 

1. Meier, Fred, Charles Dreohsler, and Emery Eddy* Cucumber black rot 
oaused by Mycosphaerolla oitrullina. (Abstract) Phytopath. 12: 
43. 1922* 

Soab oaused by C ladosporium oucumerinum Ell. & Arth. 

Scab was reported from New Hampshire, Michigan, Wisconsin, and Cali- 
fornia. It seemingly was of importance only in the northern half of tho 
Lower Peninsula of Michigan and thero it assumed importance rather from 
peculiar trade conditions than from aotual crop destruction. "The favorable 
season led to the production of a heavy orop of cucumbers and in some areas 
at the first outbreak of scab certain packers sought to refuse to purchase 
any of the orop and oarry out their contraota with growers. This disease, 
therefore, indirectly led to a loss to farmers of approximately $2, 000,000." 
(Coons)* 

S. P. Doolittle makes tho following report; 

"Scab was reported from Jackson and Marinette Counties in Wis- 
consin and from Grand Traverse County, Michigan, in all of which 
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localities it appeared to be causing some damage. The disease was 
not found at other points and apparently was of little economic 
importance over those states in general.** 



Fruit rots caused by various organisms 

Various decays, which were found on oucumbers in transit, are report- 
ed in Table 93. 

Table 93« Losses to cuoumber from Rhi2opus rot caused by Rhizopus sp. 
bacterial spot caused by Bacterium laohrvmans . and soft rot (cause undeter- 
mined), as reported by inspectors of the Bureau of Markets and Crop Esti- 
mates, 1*521. 





Approxi- 
mate No* 
oars in- 




Amount of 


decay 






Origin of 


Rhizopus 


Bacterial spot 


Soft rot 


shipment 


Number 


Per 


Number 


Per 


Number 


Per 




spected 


cars 


cerjt 


oars 


cent 


cars 


cent 


Alabama 


12 


_ 


_ 


6 


2 




- 


Arkansas 


1 


_ 


_ 


«. 


„ 


- 


_ 


California 


3 


_ 


_ 


_ 


- 


_ 


- 


Delaware 


. 2 . 


- 


„ 


1 


1 


.. 


- 


Florida 


43 


6 


9 


22 


13 


11 


& 


Georgia 


2 


_ 




- 




1 


3 


Illinois 


1 


_ 


. 


_ 


_ 


_ 




Louisiana 


5 


- 


. 


. 


_ 


1 


12 


Maryland 


9 


1 


2 


2 


3 


1 


7 w 


Michigan 


1 


1 


8bs 


1 


OR 


_ 


- 


Mississippi 


1 


- 


- 


_ 


- 


- 


- 


Hew York 


2 


- 


_ 


_ 


- 


-. 


- 


North Carolina 


23 


1 


2 


3 


11 


5 


6 


Ohio 


1 


_ 


_ 


1 


13M 


- 


■ _ 


South Carolina 


16 


_ 


_ 


<t 


14 


3 


5 


Texas 


6 


1 


5P 






1 


1 


Unknown 


9 


- 




5 


7 


1 


SBS 


Totals 


K? 


10 


d 




24 





BS Associated with baoterial spot 
M Mostly black rot (Myoosphaerolla) 
W Associated with white mold rot 



P Some Phoroa rot 

R Associated with Rhizopus rot 



Other diseases 

go ? erotinia rot caused by. Sclerotinia ^ ib ertiana Fckl. was reported 
from Idaho (unimportant, noted in gardens after fall rains began - Hungerford) 
and California (in greenhouses during the period of January to Juno, oausing 
,% loss - Milbrath). 

Root knot caused by Heterodora radio icola (.Oreef) Mull- was serious 
in greenhouses in Illinois and Pennsylvania; and occurred in the field in 
Texas. 

Chlorosis was roported by Dana as occurring in Washington. 
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GOURD 



Downy mildew caused by Pseudoperonospora oubensis (S. & C.) Rostow 
was reported by Gardner as occurring on one plant at Akron, Indiana, September 
21. 

Anthraonose caused by CoJ-letotriohum ^agenariuro (Pass.) Ell. & Hals. 
was reported by Anderson of Illinois as very serious on a variety of edible 
gourds grown in University plantings. It occurred both as a fruit spot and 
a rot. 



SQUASH 

Baoterlal wilt caused by Bacillus traohelphilua EPS. was reported as 
doing slight damage in New York (observed 2 acres of Hubbard squash with 10% 
loss, at Chautauqua, July 25 - Chupp), Ohio (more; loos considerable with 
some growers; in northern half of state; greatest losses noted in storage, 
presumably due to late infection. - Thomas), Indiana, and Iowa. 

Anthraonose caused by Colletotriohum j, afienarium (Pass.) Ell. A Hals. 
was reported from Ohio. 

A storajte rot due to Qloeoaporium sp. (not £. laaenarium ) was found 
in local stores on the 1^20 crop in Indiana, according to Gardner. 

Bgwnj mildew oaused by Pseudoperonospora oubensis (B. & C.) Rostow 
was important looally in South Carolina. (LudwigX 

Leaf apot oaused by Maorosporium cuoumerinum E, & E. was reported from 
Genesee County, New York as important locally. (Chupp)* 

Mosaic was reported as unimportant in Texas. (Taubenhaus). 

Black rot oaused by Mycosphaerella oitrullina (C.O.Sm.) Gros. - 
Kauffman, C H. A blaok rot of squash. Rep. Mioh, Acad. Sci. 22(1920): 
201-202. 1^21. 

WATERMELON 

Anthraenose oaused by Colletotriohum lafienarium (Pass.) E. & H. 

Watermelon anthraonose, which in 1320 was known largely from market 
inspectors reports, is in 1921 reported to be of considerable importance in 
certain northern as well as southern states- In addition to those whose 
comments are quoted below, collaborators in Mississippi, Louisiana, and 
Texas report the disease. (See also PI. Dis. Bui. 5: II8-II9. 1921. ) 

New Jersey : Abundant, but orop of little importance. (Cook) . 

Delaware : Very important; general; leaf infeotion more oommon than 
fruit* (Adams). 

Maryland : Less prevalent, reducing yield 5&. (Jehle and Temple). 

Virginia : No doubt general. (Prorata). 
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Table 94. Losses from watermelon anthraonose oaused by Colletotrichua 
lagenarium (Pass. ) E. & H., as shown by examination of oars at destination 
by inspectors of the Bureau of Markets and Crop Estimates, 1921. 



Origin of 


No. of oars 
with decay 


Average percent- 
age of deoav 




of perce 


ntage of decay 


shipment 


•Number 


of oars 


: Peroent 


Alabama 




2 






18 




2 


: 15-20 


Arkansas 




3 . 






02 




3 


' J "^ 


Florida 




21 






20 




2 

I 

10 


. 80^95 
. 30-40 
















: 10 i3 


Georgia 




183 






30 




18 
27 

9 


. 75-100 
■ 50-74 

: 25-49 
, 5-24 
: 1-4 


Indiana 




H 






22 




I 


: 35-^5 
















! 10-30 
















4 


3-7 


Missouri 




1 






35 




1 


i 35 


North Carolina 




8 






25 




1 


75 



Oils 

Oklahoma 
South Carolina 



Texas 
Unknown 



1 
1 

145 



7 
10 

28 



50 

21 



total number oars watermelons with anthraonose* 
Total number oara watermelons inspeoted 



994 



10-35 

3 

7 

10 

75-100 

50-70 

25-49 

5-24 

1-4 

50 

50 

15-25 

2 



West Virginia : Quite general, but severe only locally, loss to state 

2%. (Giddings). 

Tennessee ! In oertain fields very damaging. (Essary, Sberbakoff , and 
Hosier) . 

Horth Carolina : Important in Coastal Plain aeotion. (Foster). 

South Carolina : Of moderate importance in southwestern portion. (Ludwig). 

Georgia : It was reported that watermelon anthraonose was unusually bad 
on early melons in southern Georgia. Later the dry weather seemed 
to oheok the disease. (Higgins). 

Florida : less "Ji>vn. last year, about same as usual. General. Most ira- 

• LnOogTe 



portant from May 15 to June 15. (Burger). 
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Arkansas ^ Sever* in some fields, mostly leaf spot, some on fruits* 
Lass to the state, %. (Elliott). 

Olio ? Slight, worse in southern section of the state. (R. 0. Thomas). 

Indiana i Very important, much worse than last year or than usual* 
Favored by excessive rainfall. Worse in central Indiana where 
season extended into rains of late summer. Most important in 
August, when fruit was maturing* (Gardner). 

Missouri : Known to be general. (Hopkins). 

Kansas i Important in some regions. Severe foliage infeotion caused 
crop to sunsoald- In Riley County about 5QJ& of the orop was lost. 
There was more moisture in July and August than normal. (Melchera). 

Colorado t Present, Important about Denver. (learn). 

Arizona; Present in southern Arizona. (Brown). 

Supplementing the above reports by collaborators, the accompanying 
table (Table $4) compiled from market inspectors' reports is worthy of con- 
sideration. Even when field losses are reported-as low, oarlot shipments 
frequently showed from 75-10Q£ decay from this oause upon arrival at northern 
markets. Out of nearly a thousand cars inspected, 25% showed upon the average 
26% decay from this cause. It is very evident from this showing that water- 
melon anthraonose presents problems in disease control well worthy of atten- 
tion. 

The following report on dusting experiments with watermelon has been 
furnished by K. A. Cardinell. These tests seem to indicate that there is 
considerable promise in this method of control. 

"The test was conducted with dehydrated oopper sulphate and hy- 
drated lime, used at a ratio of 1 to 4, using 9 pounds of the mixture 
to the row*-. 

"Applications made when the first melons were set and when the 
fruit was full grown, gave 12 melons in 8 rows with an average of 1 
lesion of anthraonose per melon. The cheok, on the other hand, showed 
24 badly spotted melons per row. 

"Dry Bordeaux applied in various strengths gave fair control with 
four applications and no control with 2 applioations. 

"These trials with oopper dusts did not give as good control as 
has been obtained in other states where four to nine applioations of 
liquid Bordeaux have been made, but this one season's trial showed 
that good oontrol might be expeoted had more applications been made." 

Repent literature 

Burger, 0. F. Watermelon diseases. Quart. Bui. State Plant Bd. Florida- 
5: 131-13Q- Ulus. April 1921. 

• Experiments were with watermelons set 10 x 10 feet, 32 plants to the 
row. Yields were not taken. (Missouri). 
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Stem end rot oaused by Dfolodja Sp- 

Stem end rot was not found in New Jersey,, West Virginia, or South Caro- 
ling, and was reported for the moat part as of slight importance in North 
Carolina, Maryland, Hississippi, Texas, and Louisiana* The disease is evi- 
dently present in the fields and develops to serious proportions in transit. 
Adams reported the disease as first observed in Delaware August 2 and as 
"very prevalent in early planted fields, being more oomnon on new ground. 
Some fields showed 55° infection." ' Melohers reported the disease as ocourring 
to some extent in most fields in Kansas. Meal believes the disease to have 
been cheoked in Mississippi by dry weather* Jehle end Temple estimated the 
loss as 1% in Maryland. Taubenheus states that the disease, was not import- 
ant in Texas. Elliott places the loss in yield for Arkansas at 3?». Burger 
reports the disease as oocurring in the field in Florida, but oausing greatest 
loss during shipment. Where the stems of the melons were properly treated 
there was very little rot in transit, (see also PI. Dis. Bui. 5» 119- 1921)- 

Losses from steia end rot of watermelon oaused by Dinlodla sp., 



as shown by 


examination of 


jars at 


Lestination by Inspectors 


of the Bureau of 


Markets and 


Crop 


Estinates, 


1921. 








Origin of 
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P. C. Meier of the Of floe of Cotton, Truck, and Forage Crop Disease 
Investigations, conducted laboratory tests with various fungi associated with 
melon decay in tee field, but secured no deoay except with Diplodia. Infec- 
tion was not secured wjth Diplodia without wounding the melons. Stem treat- 
ment tests were made which ahowad that where treatment was properly applied 
no decay resulted. A possible explanation of decay preeent last season in 
oars that showed evidence of treatment was found in the fact that six hours 
after inoculation the fungus penetrates the stem to a point where the fungi- 
cide paste is not effeotive. Very few growers last season followed instruc- 
tions with regard to recutting the stem at the time of treatment. 

With this disease, to a greater extent even than with anthracnose, the 
field aspects are enormously magnified when market conditions are considered. 
Out of nearly a thousand oars inspected at terminal markets, 627 or 63% w ere 
badly injured through this type of decay, the average percentage of decay 
being 13. 

Blossom end rot (cause unknown) 

Various fungi are known to bring about this oondition, and it is sus- 
pected that weather blighting is also a faotor and that many of the fungi 
isolated are secondary invaders. Diplodia spp* . Fusarium spp., and Pythium 
sp. are reported by various collaborators as causal agents. The name, evi- 
dently, describes a general oondition embracing several different types of 
disease. Adams reports blossom end rot, not connected with Diplodia, appear- 
ing August 2 at Bridgeville, Delaware. Valleau reports the disease as present 
in Kentucky. Taubenhaus reports the disease 83 prevalent in Texas, doing 1% 
damage; Elliott places the loss at 5% for Arkansas; Mslhus states the loss 
for Iowa is 2%; and Hungerford notes the disease as present in the Lewiston 
district, Idaho* 

Wilt oauBed by Fusarium nivemn EPS. 

Fusarium wilt was reported in 1921 as unimportant in Maryland and Miss- 
issippi, as looally important in Virginia, West Virginia, North Carolina, 
Illinois, and Iowa, and as general and important in Indiana, Missouri, and 
Texas. It was very destruotive in some sections of North Carolina according 
to Foster \ but as a rule infested soil has been abandoned for melon culture* 
In West Virginia Giddings states that the disease was seen only in the Ohio 
Valley where it was more severe than usual, reducing the yield 1% and being 
especially severe on light soils. The disease was less severe aocording to 
Gardner in central and southern Indiana beoause of low temperatures associated 
with exoessive rains, but nevertheless it is the limiting faotor in water- 
melon growing. Anderson reported it as serious in some localities of Illinois. 
It was reported by Melhus as local but serious where it ooours in Iowa. 
Hopkins considers the disease very important in Missouri and more severe than 
in the preceding year. 

Dates of first appearance of watermelon wilt '/-> 1 

DgitizedbyVjOOQIC 

May 30 Missouri June 28 Woodford County, 111. 

June 28 Vincennea, Indiana August 8.... Lilburn, Powhatan Co.,Va. 
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Other diseases 



Downv mildew caused by Pseudoperonospora oubenais (B. & C. ) Rostow 
was reported as very important and general in Sussex and Kent Counties, 
Delaware. It first appeared at Delmar in July. (Adams). 

Leaf blight caused by Alternaria brassioae nigreacens Pegl. waa report- 
ed by Adams a3 first observed in Delaware August 2. It was generally preva- 
lent but did not develop serious infection as found on cantaloupes- 

Leaf rot caused by Ceroespora oitrullina Cke. was reported from Texas. 
- . Wilt caused by Bacillus t roche iphilua EPS. was reported from Kentucky 
as severe in the vicinity of Lexington. Raeder reported it as important in 
the melon growing regions of Idaho, causing a distinct wilting and killing 
of the plants. Milbrath states that it is an important faotor in Los Angeles 
County, California, and estimates a 2$, reduction in yield for the state. 

Root rot caused by Rhizoc tonia sp. was reported by Dana from Asotin 
County, Washington. 

Root knot caused by H ate rode r a radi o ico l a (Greef ) Mtill. was reported 
by Milbrath as occurring in the Imperial and San Joaquin Valleys, California, 
and causing a reduction in yield for the state of •$%• 
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Anthracnose caused by Glome rella gossypii (Southw.) Edg. 

AnthraonoBe was reported, in general, as lees severe in 1921 than in 
the preoeding year* the dry, hot weather of the summer serving to restrict 
spread and prevent serious loss in many areas. In North Carolina the dis- 
ease was said to be common only in the southeastern portion, where rainfall 
was abundant. In years of abundant moisture, anthracnose is an important 
disease in the Delta section of Mississippi, according to Meal, but dry 
weather prevented its becoming so this year. 

Table 9&. Relative prevalence of and losses from ootton anthracnose, 
as reported by collaborators, 1921. 
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Pates of first appearance of ootton anthraonose,, ¥} Z \ 

July 8 Sumraervlllo, South Carolina 

July 20 West Point, Mississippi 

September Soott, Arkansas 

The following comments of collaborators are of interest: ( See also 
PI. Die. Bui. 5: 104, 138. 1921). 

Alabama : Next to wilt, most common ootton disease. (Povah) . 

Mississippi : The disease was not very important because of the dry 
season. (Heal). 

Louisiana : Common in many localities and oausing the usual loss. 
(Edgerton) . 

Arkansas 1 Fairly important; mostly in eastern half* Weather hot and 
fairly dry this season. (Elliott). 

According to Colin 0. Wellec 1 , anthraonose appeared in the Philippine 
Islands, where it had not previously been observed. The Colletotrichum stage 
was found on bolls of plants at the College of Agrioulture, L03 Banos. It is 
thought that striot quarantine of the College ootton, and careful seed se- 
lection will prevent the spread of the disease. 

Literature , oited 

1. Welles, Colin 0. Two serious plant diseases new to the Philippines. 
Philipp. Agr. 10: 233-234. Deo. 1921. 

Wilt oaused by Fuaarium vasinfectum Atk. 

Wilt was reported as general throughout the southern states, and seemed 
to have oaused slightly greater damage than in the preceding year. The follow- 
ing table records the losses as reported by collaborators and the quotations 
below give additional data (see also PI. Dis. Bui. 5: 103, 137- 1921). 

Table 97* Relative prevelenoe of and losses from Fuaarium wilt of 
ootton, aooording to collaborators, 1921. 

: : Prevaleno - e compared with : :Pereent 

State , ,, , ; Im portance : 1920 : Av.. year :Range ilosa 

North Carolina:Most lmportant:More :More rCoaatal plain : 10 

: disease : : : and adjoining: 

South Carolina:Important :About same tAbout same {Southwestern : 

Mississippi :Important as :About same lAbout same :Rather general: 5 

: usual t 1 i • 

Louisiana Considerable :About same :About same :Sandy and up- : 5 

t it: land sections: 
Texas Prevalent : : - : ~ ( iO(?)Ql(l 

Arkansas : Always impor- :Less iSame :0eneral Vo » 

_ : tant : : 1 t 
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North Carolina ; Coastal Plain section and several counties adjoining 
tills section. Occurred in 6c$> of the fields, -as much as 100$ 
infeotion in some. Excessive transpiration and evaporation due 
to hot dry weather caused plants to. succumb to disease. (Foster). 

Alabama ; Susoeptible varieties show considerable loss* (Povah). 

Misslssippi i Important as usual; 20£ of the fields infested, most in 
any field 15%. Caused most injury during June and July when 
plants were from one-third to one-half mature* (Heal). 

Louisiana : Considerable in sandy and upland sections- (Edgerton). 

Arkansas : Always important; Bomewhat less this year; 75% °^ fields 

infested with total infeotion in some. General; most severe in 
east and south and on sandy soils* Weather hot and fairly dry. 
(Elliott). 

The following oomments by collaborators are important in throwing light 
upon the present status of the wilt-resistant varieties: 

North Carolina *, Wilt was reported on practically all varieties with 
the exception of Dixie end Triumph strains- (Foster)* 

South Carolina : Ifcich of the damage is done by compelling the cultivation 
of the resistant varieties which in the absence of wilt are less 
desirable than some others. (Iudwig). 

Mississippi : Resistant varieties used in the hill section are Trioook, 
Lewis 63, and Governor Teal. Webber 49 and. Express selections 
are semi-wilt resistant and largely planted in the Delta. (Neal). 

Arkansas: Express is the most resistant of the oommonly grown varieties. 
T^lliott) . 

Por a disoussion of the general situation in the southern states as to 
resistant varieties, the Farmers' Bulletin U87 by W. W. Gilbert 2 should be 
oonsulted. Elliott^ has found recently that cotton wilt is seed-borne. 

Literature cited 

1. Elliott, John A. Cotton wilt, a seed borne disease. (Abstract) 

Phytopath. 12: 50.51. Jan. 1922. 

2. Gilbert, W. tf. Cotton diseases and their control. U- 3. Dept. 

Agr. Farmers' Bui. II87. 1-32. Fig. l-l8. March 3921. 

Angular leaf spot caused by Bacterium malyacearum EF3- 

This disease was reported in general as leBS severe in 1921 than in 
the previous year, but is still considered a very important disease in many 
of the states. 



North Carolina ; A loss of 1% was oaused by the 



angular leaf spot. (Foster). 



COTTON - Angular leaf spot 3°5 

So uth Caro li n a; Dry weather apparently checked the disease a great deal 
in many parts of the state. Faulwetter'o method of control by 
seed treatment was retested during the season and found effective- 

(Ludwig). ■ 

Mississ ippi; About the same importance as last year, reducing the 
yield for the state about 2%- (Heal). 

Louisiana : Very common, and in some localities has caused consider- 
able shedding of the leaves. (Edgerton). 

Texas : Very prevalent. Three percent loss. ( Taubenhaus ) . 

Oklahoma i Considering the whole loss to stand and to leaves in their 
relation to yield, I believe the loss to be over 5$. (Stratton). 

Arkansas : Less prevalent than last year, reducing the yield 2%. Sul- 
phuric acid delinting gave complete control* (Elliott). 

For report on seed treatment see the artiole by Iudwig 1 . 

Literature cited 

1. Iudwig, C. A. The control of angular loaf spot of ootton. (Abstract) 
Phytopath. 12; 50. Jan. 1922. 

Root rot caused by Qaonium omnivorum , Shear 

Ozonium root rot was reported in 1^21 to the Plant Disease Survey only 
from Texas, where it was very prevalent, causing a loss of 20%, according to 
Taubenhaus. This disease, which is commonly reported as most severe on all 




Pig. 83. Distribution of O apnium omnivorum on cotton, according to 
records of the Plant Disease Survey, 1903-1921. Each dot represents a county 
from which the disease has been reported. ;i v \.jOOQ 1C 
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black, waxy limestone soils, is probably widespread in the southern tier of 
states nest of the Mississippi on other soil types as well. Its distribution 
so far as the reoords of the Plant Disease Survey are concerned is given in 
the accompanying nap (Fig. 83}, with the hope that this charting will en- 
courage oloss observation of present limits and of relations to soil types 
in order that fuller knowledge of the potentialities of the disease may be 
had. 



Other diseases 

Asooohy ta , bJL i ght caused by Asoooh vta goasypil Sydow. This disease was 
reported in Supplement 16: 259. 1920, as due to Phoma ep., but determinations 
of Arkansas material made by W. B. Grove of Birmingham University, England* 
and comparison with authentic specimens of Ascochyta flossypil have shown 
that the causal organism is the latter fungus. In 1°-21 the disease began, 
in June, to cause oonsiderable damage, but v/es oheoked by dry weather, so 
that it was much less important than in the preceding year, and oaused only 
slight loss. 

Elliott, J. A. A new Ascoehyta disease of cotton- Arkansas Agr. 
Exp. 3ta. Bui. I78: 1-lB. Illus. April 1922. 

Leaf spot oaused by Cercospora gossvpina Cke. was "reported as doing 
slight damage in South Carolina and Texas. 

Areola te ootton mildew caused by Ramularia areola Atk< was reported 
October 5 following heavy rains in Alabama. (PovabJ. 

Ruat oaused by Aecidium goaaypii E. & E. was reported as present in 
ihaus). 



Hopkins County, Texas. (Taubenhaus) 

Black rust attributed to Altemaria sp. was reported from Arkansas as 
completely defoliating cotton following angular leaf spot. (Elliott J* 

Boll rot , oaused by various fungi, was reported from South Carolina 
and Arkansas a3 doing slight damage. Dlplodia gossvpina Cke. was definitely 
reported by Gdgerton as causing about 2% damage in Louisiana. 

Rhizootonia rot , " sore shin ", oaused by Rhfoootonia sp. was reported 
as doing slight damage in Texas and Arisona. 

Bacterial wilt caused by Bacillu s solanaoearum EPS. was artifioally 
induced on young ootton seedlings. (See Smith, E. P. and 0. H. Godfrey. 
Bacterial wilt of oastor bean'( Rioinu3 ooinmunis L-). Jour. Agr. Res. 21: 255- 
26l. 1921)* Older plants were resistant, however* 

Wilt of unknown cause was reported by Ludwig as present in Oconee 
County, South Carolina, first seen July 21 at '.Valhalla. The trouble is 
different from the ordinary wilt. 

Root knot oaused by the attacks of Heterodera radio ioola (Greef) Mull, 
was reported from North Carolina (common, 1$ damage '- Poster), South Carolina 
(important - ludwig], Mississippi (unimportant - Neal), Louisiana (slight 
loss - Edgerton), Arkansas (1$ loss - Elliott), and Texas (1% loss - Taubenhaus). 

Potash hunger was reported as occasional in North Carolina, and as 
rather more ooranon than usual in South Carolina due to a tendency to slight 
use of fertilizers during the period of depression. In Louisiana, Mississippi, 
and Texas this form of trouble was not notioeable, but on poor soils in Ark- 
ansas it was reported as fairly important, reducing the yield for the state 
by 2%. (Elliott). 
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Mosaio (causa undetermined) 

E. W. Brandes of the Office of Sugar Plant Investigations gives the 
following summary of the mosaio situation in 1$21: 

"Sugar cane mosaio, according to authoritative information in the 
Offloe of Sugar Plant Investigations is present in Java, Egypt, Hawaii, 
Porto Rico, Santo Domingo, Virgin Islands, New Guinea, Philippines, 
Trinidad, Jamaica, Barbados, United States, China, Argentina, Cuba, 
in short in all the sugar producing districts of the world with the 
possible exoeption of India for which no authoritative reports exist. 
The distribution in the United States is restricted to Louisiana,' 
Alabama, Georgia, Florida, and Mississippi* The distribution in 
Mississippi is based on reports of the Mississippi Plant Board which 
for the most part show the same counties as recorded last year. A 
report from L. E. Miles on August 15 shows the mosaic to be found at 
present on 111 properties of the 600 properties inspected. Inspections 
have been made in 45 counties and infections have been found in lo. 
At present mosaio infection is still known to occur in 12 counties; 
namely, Harrison, George, Greene, Jaokson, Lamar, Lauderdale, Marion, 
Pearl River, Pike, Stone, Hancock, and Warren. The difference in 
records of 1921 and those of 1920 represents the eradication work 
being attempted. The distribution in Florida is the same as last year. 
The distribution in Alabama is restricted to Baldwin County. 11 

The report by states is as follows: 

Georgia: Sugar oane mosaio is known to ooour in Brooks, Deont«r, Grady, 
Mitchell, and Thomas Counties. (Brandes). 

The effects of the extremely dry weather have masked the 
mosaic so as to prevent accurate estimates, but the orop is 
turning out 40 to 50% Of normal. (Wright). 

Mississippi : The attempt made by the State Plant Board to oontrol the 
disease by roguing has resulted in failure beoauae of the dif- 
ficulties in the way of Becpndary infeotions. The only hope of 
oontrol is in immune varieties* (Neal) . 

Louisiana ; Tha distribution in Louisiana is the same sb last year 

with the exoeption of reports of the disease from Vfest Feliciana 
and St. Johns Parishes- The disease has spread 30 rapidly that 
it is present in practically all parts of the sugar belt. In 
the Bayou Teohe district nhioh is the last to beoorae infeoted 
and which oomprlses the western portion of the sugar belt, the 
infeotion is yet mostly scattering, but in some places as high 
as IGJ3. We have no information on the loss oaused by this dis- 
ease though we are convinced that it is not so high as was prediot- 
ed. There were some exoellent yields from fields of nearly 100$ 
infection. (Edgerton). 
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Porto Rico : Generally prevalent, injuring the crop in very variable 
proportions. Treatment consisting of elimination through seed 
selection and eradication has given excellent results. For all 
praotical purposes there is little difference in the resistance 
of oanes here. The Uba is the only immune oane we know. Growers 
are less oonoemed about it, because they know they can hold it 
in check and that its damage to oane is not as great as thought 
at first* (Mats) . 

New work by Brandos^ on sugar oane mosaio in transferring the disease 
to related plants suoh as corn and numerous wild grasses is considered very 
signifioant in relation to oontrol measures. Comparison also should be made 
with the reports on oorn mosaic in the current Supplement on diseases of 
oereals, in which the work of Kunkel 2 on a possible causative agent of the 
mosaic disease of corn is discussed. 

Literature cited 

1. Brandes, E. '.V. Artificial and insect transmission of sugar-cane 

mosaio. Jour. Agr. Res. 19: I3I-I38. 1920. 

2. Kunkel, L. C. A possible causative agent for the mosaic disease 

of oorn* Bui. Exp. 5ta. Hawaiian Sugar Plant- Assoo. 3 (^ : 
July 9, 1921. 

And Kunkel, L. 0. Ameboid bodies associated with Hippeastrum 
mosaio. Sol. n. s. 55: 73. Jan. 20, 1922. 

Piji disease (oause undetermined) 

Interest in this disease has continued. Its known distribution has 
been increased by the discovery of its presence in another island of the 
Philippine group. The following letter from H. Atherton Lee, December 6, 1921, 
is worthy of note: 

"We have found Fiji disease distributed in the Island of Megros 
beyond the possibility of isolation. It has also been found in the 
Island of Mindanao although we believe that we have entirely eliminated 
it from that oountry for the time being. The spread of the disease 
would indicate that there is some aerial method of transmission of 
the disease for long distances." 

The following referenoes bring the scientific and trade comments on 
this disease to date: 

Anonymous. Hindoro oomments on Piji disease. Sugar Cent* and Plant. 
News. 2: 127. April 1921. 

Ashby, S. P. The Piji disease of sugar cane. Agr 1 - News. 20: 174-175* 
May 28, 1921. 

Lyon, H. L. Three major oane diseases; mosaio, sereh, and Fiji dis- 
ease. Bui* Exp. Sta. Hawaiian Sugar Plant. Assn. Bot. Series 3: 
1-43. August 1921. 

Medalla, M. G. Piji disease of sugar cane in the Philippine Islands 



Phytopath. 11: 25I-252. Jan. I92I. 



islands. 

Coogle 
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Medalla, M. 0. and G. M. Reyes. Fiji disease of sugar cane, Philipp. 

Farmer 7: 3. Jan. 1921. 
Reinking, Otto. Fiji disease of sugar oane. Sugar Centr. and Plant. 

News 2: 94-102. Mar. 1921. 
,, , , A Fiji disease of sugar oane. Sugar Centr. and Plant. 

News 2: 4a. 1921. 

A Fiji disease of sugar oane in the Philippine Islands. 



Phytopath. lis 334-337- Fl- xv-xvi. Aug. 1921. (Deo.). 

Gumming oaused by Baoterlum yaaoularum (Cobb) EFS. 

Matz reports an increase of 300% in prevalence of this disease in 
Porto Rioo, although the percentage of the crop injured was small. Good re- 
sults have followed the use of resistant varieties along with eradication of 
diseased plants. Suaoeptible varieties are the Otaheite, B. 376, Calauoana, 
Crystalina, and Rayada. The original area of infection has been extended 
from 15 kilometers to 50 kilometers at present. A strong campaign of eradi- 
cation was waged last ye&r and partial success was obtained, but it is dif- 
ficult to get rid of the disease. There is one kind of oane grown mostly 
by small farmers, known as Otaheite • Bourbon ■ Iahaina ■ Native White, which 
possesses as much relation to gumming as the rat has to bubonic plague. With 
out this cane the disease can be eliminated by the use of healthy seed even 
from such slightly resistant oanes as Crystalina and Rayada. 

References 

Ashby, S. F. Gumming disease of sugar cane in Java. Agr. News 20: 

302-303. Sept. 17, 1921. 
Matz, Julius. Observaoiones en la gomcsis de la cana en Puerto Rico. 

Rev. Agr. Puerto Rioo v. 6, no. 4, p. 33-39- Illus. April 1921. 

Root disease caused by Plasmodiophora vasoularum Mats* 

A report from Porto Rioo by J. Matz indicates that this disease has 
greatly increased in prevalence. In this terriotry healthy seed and frequent 
cultivation are being used as means of combating the disease, it not being 
known yet whether there are any resistant kinds. The disease has been found 
very prevalent on the north coast as well as on the south coast. Matz 
states that: 

"It is the most serious disease of sugar cane here, it actually 
kills half grown canes producing a dry top rot. There are no strik- 
ing symptoms, only stunting of cane and failure of crop. I oannot say 
that the disease is spreading, we simply learn more about its distri- 
bution. It In 3 been here for years. It has been found in Barbados 
aocording to a communication from J. R. Bovel, Director of Agriculture 
of Barbados." 

The following extract of a letter from Dr. Matz of January, 1922 dis- 
cusses more fully the Barbados situation: 
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"I wish to call your attention to the faot that Plasmodlopr jra 
vascularum has been found this year at Barbados. They received 
from here a mounted seotion of infeoted cane, on a slide, and have 
soon after discovered the presence of the organism in their oanes. 

This indioctes that 1 the disease is present in other coiiritri.es where 
sugar oane is grown." 

References 

Earle, F. S. Sugar cane root disease. Jour. Dept. Agr- Porto Rico. 

v. 4, no. 1. p. 1-27- Jan. ig£0. 
Matt, J* A new vascular organism in sugar oane. Jour. Dept. Agr. 

Porto Rioo v. 4, no. 1, p. 41-46. I Una. Jan. 1920. 

Downy mildew oaused by Solerospora sacoharl Miyake 

A Solerospora disease on sugar oane and related grasses has been re- 
ported from the Philippines by Lee and Medal la 1 under the name of stripe 
disease, the organism concerned probably being Sclerospora aacohari . The dis- 
ease was found in April, 1921 in a field of a Pormosan variety in Rizal Province, 
Luzon, whioh had been introduced by a firm of Japanese growers in 1920- It 
was not found in fields of native oane nearby. Since _S. phllippinensis has 
not been inoculated into sugar cane, and has not been found in natural in- 
fections in fields of sugar oane near badly infeoted maize, the evidonoe is 
strongly suggestive of the introduction of the sugar cane downy mildew, 
j§* saoohari . from Formosa. The infected fields were plowed up, the stubble 
burned, and the land fallowed, and steps were also taken to traoe any seed 
oane emanating from the affected fields. It is thought possible that the 
disease may be entirely eradicated in the Islands. 

For a discussion of the present situation of sugar cane downy mildew 
in the Philippines, see the article by W. H. Weston 2 . Reference should also 
be made to the report of Y7eston3 in the Journal of Agricultural Research. 

" Sclerospora spontane a. tne more reoently disoovered form, occurs 
in the Islands of Cebu, jsohol, and Leyte, where it was found on the 
wild grass ( Saccharum spjntaneum )L. ) . on sugar cane ( Saccharum qf flq l- 
arura L. ) , and on maize ( ftea mays L. ) • Solerospora philippinensls . 
the species first recognized, occurs in the Island of Iuzon, where 
it was found on maize, ■ teosinte ( Euchlaena luzurians Schrad. ), and 
sorghum ( Andropo^on sorghum (L.J Brot. }." 

Literature oited 
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New and little known diseases 



Philippines: H. Atherton Lee reports several sugar tiane diseases of con- 
siderable importance: 

Sclerotlal banded disease reported by Butler in India is very 
common throughout the Philippines, especially on native varieties. 
First report. 

Leaf spot caused by Pestalozzia fu Bjo eBOens Soramer var. sacchari 
was found on native varieties in Jolo and Sulu. First report. 

Red vascular disease on H 109 cane in Negros, occurring sporadical- 
ly, similar to a trouble shown by H. L. Lyon at Olaa in Hawaii. It is 
different from Sereh according to Lyon. In the Philippines there are 
considerable possibilities of this disease causing damage. 

Ring spot paused by Leptosphaeria sacchari Breda de H. is eontnon 
on Negros Purple oane. First report. 

Root disease caused by Aoainetia indjugfl ( flowering plant) . Very 
serious in Laguna and Batangas Provinces. The disease is not apparent 
until the oane is full grown and does not visibly harm the cane or 
oause it to appear abnormal, however, the sugar content is reduced 
" to a very small proportion of that of normal oane. This disease 
should oertainly not be allowed to enter into Hawaiian plantations 
or any other country in the western hemisphere. 

Other countries : 

3triga root parasite , oases of parasitism by a flowering plant 
(Strifia dens i flora Benth. ) and Striga euphrasioides Benth.) on sugar 
oane and sorghum are described by Iuthra, J. C> Striga as a root 
parasite of sugar oane. Agr. Jour. India lbV 519 _ i)23» 1921. 

Sohlzophvllum commune ?r. ia reported as a parasite on sugar oane 
by Vincens, Franoois. Parasitisme du Schiaophyllum commune Fries sur 
la canne a sucre. Bui. Agr. Inst. Soi. Saigon 3". b5~6B* 1921. 

Erog hopper blight is reported from Trinidad by C. B. VTilliams. 
In this disease the attaok by frog hopper is most important, although 
the 1033 is aggravated by root disease (Marasmius). (Williams, C B. 
Report on the frog hopper blight of sugar oane in Trinidad. Mem- 
Dept. Agr. Trinidad & Tobago It 170. 1921. 

Sereh disease of sugar oane is discussed fully by H. L. Lyon and 
is compared with mosaic and Fiji diseases. (Lyon H- L. Three major 
oane diseases; mosaic, sereh, and Fiji disease. Bui. Exp. Sta. 
Hawaiian Sugar Plant. Assn. Bot. Series 3: 1-43* August 1921). In this 
report it is brought out that its reported occurrence in Hawaii in 
I92O by Walter Maxwell was erroneous, the disease in question was 
probably mosaic but possibly Fiji disease. 

Other diseases 

Red rot , caused by Cqlletotrichum f aloe turn Went., was reported as very 
severe in Florida, the severity being traceable to. seed of low quality 00m- 
ing from areas where red rot is prevalent. The first reports were reoeived 



392 SUGAR CANE - Other diseases 

February 10 from Bradentown. "During the recent County Agent meeting all 
agreed that red rot is the worst disease of sugar cane in this state." (Burger)* 
Neal of Mississippi, repoi-ts a damage of 5% * n a twelve acre field in Pearl 
River County. Sdgurton. in Louisiana, reports moderate amount of the disease 
which does its damage by reducing the suorose content. H. A. Lee states that 
the red rot fungus has been found in Pampanga Provinoe, Philippines, causing 
leaf injury but never causing red rot of the cane. 
Recent literature 

Edgerton, 0. if, and C. C. Moreland. Fungi and cane germination. 

Sugar 23: I6-I7. Jan. 1921. 
Venkatarayan, 3. V. Red rot of sugar cane. Mysore Agr. Calendar 
1921. 

Root rot caused by Marasmius plioatus Wak. and other fungi. Consider- 
able loss from this cause all over the sugar bolt in Louisiana was reported 
by Edgerton. (See also Edgerton, C. W. and C. C. Moreland. Fungi and oane 
germination. Sugar 23: I6-I7. Jan. 1921). 

Root rot , caused by Pythium butlsri Subramaniam, is reported by 
Carpenter 1 . 

"1. The Pythium-like fungus previously reported 2 as an active 
factor in the root rot disease of oane (Lahaina disease) is morpho- 
logically identioal with Rheosporangium aphanodermatus Edson and 
Pythium butleri Subramaniam. 

"4. The writer considers that the oane fungus manifests a type 
of diplanetism in the asexual stage allied to that in the conldium- 
produoing Pythium, and prefers to classify it in the genus Pythium 
rather than in Edson's new genus Rheosporangium." 
Literature cited 

1. Carpenter, C. Y/. Morphological studies of the Pythium-like 

fungi associated with root rot in Hawaii. Hawaiian Sug. 
Plant. Assn. Exp. Sta. Bui. 3= 59-&5« *>*&• 1921- 

2. Preliminary report on root rot in Hawaii. 

Hawaiian Agr. Exp. Sta. Press Bui. 54. 

Pythium in relation to Lahaina disease and 

pineapple wilt. Hawaiian Plant. Record 23: 142-174. 1920- 

Root rot caused by Rhisoctonia arises , is reported from Porto Rico 
by Matz. (Matt, J. Investigations of root disease of sugar cane. Jour. Dept. 
Agr. Porto Rioo. 4 1 : 28-40. Jan. 1920). 

I liau caused by Gnomonia iliau Lyon was reported by Edgerton as of 
alight importance in Louisiana this year. It causes a stunting and death 
of the stalks. 

Poor germination of "seed ". "A great many different fungi are found 
on seed cane but the more abundant or more serious ones are Co3,letotrichum 
fa lea turn Went., Melanconium saccharl Massee, Qnomonia iliau Lyon, Marasmius 
plicatus Wak. , Thielaviopsis paradox al Be Seyn) von HShn, and species of 
Fusariura and Scopularia." ^Edgerton, C. V. and C C. Moreland. Fungi and 
cane germination. Sugar 23: 16-I7. Jan. 1921). 

Leaf shea th disease caused by Sclerotium rolfsil 3aoc. was reported as 
co: .-non in Porto Rioo, causing decay of leaf sheaths and adjacent portions of 
cane stalk of Crystalina cane. (Mats). 
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DISEASES OP SUGAR BDBI 

Loaf blight caused by Cj3ttioj£Ora beti po jla Sacc. 

Leaf blight was in 1920 of slight importance in the majority of beet 
growing districts of the United States. In 1921 with higher temperatures, 
earlier season, bright days, and fairly well distributed rainfall at the end 
of the season, this disease caused grave loss in many of the beet growing sec- 
tions, espeoially Michigan and the Arkansas Valley in Colorado. In Michigan 
the disease is commonly of but slight inportanoe, but in 1921 it reduced 
tonnage and sugar content below the point of profitable manufacture, according 
to. statements made by agriculturists of the factories, who place the loss at 
between two and three millions of dollars. (Coons). In the Ar.Itensas Velley 
of Colorado 80% of the fields were affected and some fields showed between 
95 fl nd lOCf: infection. "This disease is veiy prevalent in one of the large 
su;ar beet sections. It has caused a heavy loss in this seotion -his year, 
and the growers are very much concerned about control measures. It has been 
prevalent for several years, but this year there has been the greatest loss." 
(Learn). Ohio, 'Wisconsin, Iowa, and ;iouth Dakota report slight losses- 
Indiana reports the disease as much worse and probably reducing the yield for 
the state by 1$. (Gardner). The Utah situation presents some interesting 
features. The disease is known from the Utah and Cache Valleys and was seen 
on an area about 200 acres in extent, but doing slight dena e, however. (Paok). 

Curly top (cause undetermined) 

Curly top was reported from Utah, Idaho, and Washington, but probably 
existed throughout its general known range of western states, which coincides 
with the Known range of the sugar beet leaf-hopper, Eutetix tepella . 

The following reports, of disease losses are important: 

Utah : Less prevalent than last year, found in 10% of the fields, af- 
fecting on an average .1% of the plants and reducing the yield 1&. 
Known from the Sevier, Sampete, Utah, Salt Lake, and Cache Valleys. 
First seen in June in Centerfield, but doing its greatest damage 
in early and mid-summer* (Pack). 

See also comment on effect on seed production in Plant Disease 
Bulletin 5: 139. November 1, 1921. 

Idaho t Very important, common in sugar beet sections. ''It has become 
clearly evident this year in several eases that stecklings infect- 
ed with curly top will not produce any amount of seed. Total loss 
of seed selections have resulted in some cases." (Hungerford). 

More prevalent than last year causing a total loss on 2,697 
acres and a 25!o loss on 1&,783 aores, reducing the yield for the 
state 12.3£. The geographical distribution is in the Lower Snake 
River Valley, especially around Twin Palls, 3urley, and Minidoka. 
First see*i in Hay at Piler. (Pack). 

Vfeshington: Crop loss on sugsr beets estimated at %* (Hcald and Dana). 
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pa^lfornia Some promising types of sugar beets resistant to curly top 
are being grown at isolated places throughout Riverside County* 

Comparison of known distribution of the curly top leaf-hopper and curly 
top, as shown by E* D. Ball in Utah Station Bulletin 155, makes it very evi- 
dent that distributional studies of both insect and the disease should be 
vigorously pushed, along with intensive study of faotors governing regional 
distribution, in order that adequate protection may be given other beet areas. 
Dr. Ball also oalls attention to the possibility of cyoles of the insect and 
waves of disease. "I would like to call your attention to page 34 (I* 00 * eit,) 
for a time distribution of attacks which very strongly suggests that the four- 
year troubles that they have been having in California and the western country 
generally are another cycle of inorease which will be rapidly followed by a 
decrease** 

"From all information that I have, there has been no extension of dis- 
tribution recorded except that the leaf-hopper has been seen in one place on 
the alkali plants on the shares of western Florida, probably a drift from 
Texas, (E. 0. Ball). 



Root rota 

Root rot oaused by Phoma betas (Oud.) Frank. This disease was reported 
as producing either no loss or very slight loss in Indiana, V.'isconsin, Colo- 
rado, and Washington. In several other states loss was important. 

Utahf More severe than last year, causing a reduction in yield to 
the state of 9^.. Blighting of the top (leaves) and finally a 
root rot occurs. Was present throughout the state, but especial- 
ly severe in Cache and Box Elder Counties* First recorded July 8 
at Logan. The estimate of loss is not based upon definite data 
gathered from the entire state, out from studies made primarily 
in Caohe and Box Elder Counties. Allowances were made for the 
small amount of disease in other beet growing districts. Twenty 
percent loss probably oocurred in Caohe County. (Richards). 
(See also Plant Disease Bulletin |j: 140, Nov. 1, V)?.l). 

Idaho: More prevalent than, last year, being important in southeastern 
Idaho around Bear Lake, Minidoka, Twin Falls, and Madison 
Counties. (Raeder). 

Miohiflan^ Root rat and leaf spot are becoming more manifest in this 
s territory each year, the percent of loss depending on the weather 

conditions* The crop in this immediate territory this past year 
yielded only six tons to the acre as compared with a ten-yenr 
average of ten tons per acre. Of this 4Q£ loss in tonnage, I 
attribute 2% to root rot* I base this on counts of thousands 
of plants that I made in representative commercial fields. This 
direot tonnage loss was increased 1% by leaf spot which defol- 
iated many of the plants which resisted many of the attaoks of 
root rot. 

The fact that the average sugar content of all the beets in 
this territory has also been greatly reduced is, in my Judgment, 
largely due to both the above diseases. The average sugar content 
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of the cossettes of the Bliasfield Plant is 13S, as compared 
to -150& for a ten-year average. 

I am unable to determine the percentage of this sufar content 
lose which ia attributed to eaob of the diseases under disouosion. 
Both the diseasea retard the normal functioning of the plant. 
The leaf spot, by defoliating the plants, retards the storage 
of sugar and depletes the amount previously stored in growing 
new leares. Root rot entirely destroys a large percentace of 
the beets and many of the plants that do aurvive the disease 
have malformed roots incapable of the atoroge of a normal amount 
of sugar. Another factor of loss in root rot is the faot that 
in many oases the entire planting is lost, requiring replanting, 
even the seoond end third planting resulting in the entire lose 
of the crop or a diminished stand. The dlmlniahed atand, the 
extra amount of seed required for replanting, the additional 
oost of labor in refitting the ground, the diminished yield 
oaused by the late planting oooaaioned by the loss of the 
previous planting, are all factors of lose, (letter to Dr. 0. 0. 
Townsend, Sugar Plant Inveatlgatlons, from ». H. Burns, Agri- 
culturist, Susar Plant Investigations, 311esfield, Miohigan, 
January 17, 1922). 

Rhisoctonla rot (other organisms may be associated) caused considerable 
loss in Indiana (Gardner), 10-25R loaa in some Miohigan fields (Coons), 
sometimes common and destructive in Iowa (Melhus), rather serious in Cache 
County, Utah, but less than in 1920, producing dry rot oankers known for 
Cache, Davis, and Webber Counties, but first seen July 15 at Cornish. (Richards), 
slight damage also reported by D. A. Paok from the Bear River Valley, Utah. 

Root rot (undetermined). Root rot taking the form of damping-off or a 
rotting of the main root with half grown beets was reported as very serious 
in Indiana, Michigan, Wisconsin, Utah, and Idaho. Heavy rains at time of 
thinning operation and before seem assoolated in Indiana whore the loss for 
the state is estimated at %. First seen June 1 in Allen County. Fort Wayne 
records show that it rained May 23, 24, 25, 2b, 27. 2°. 31. **<" 2 > *** *' 
(Gardner). 

Michigan 1 Poor stand common in many seotions where beets seminglj' 
outgrew primary damping-off. Flagging occurred in July and 
August due to blackened tap root and inability to stand drouth 
conditions. Trouble was seen to be much worse where beets fol- 
lowed beets or clover and of minor Importance where beets followed 
com. (Coons). 

Wisconsin ! Stand of beeto only fair. (Bureau of Crop Estimates Crop 
Motes, week ending June 25). 

Utah : Root rot of unknown cause was much more severe than last year. 
Twenty-sii peroent of the Caohe Valley acreage was infeated, 
causing a loss of approximately 8b,C00 tons of beets and a re- 
duction in yield for the state of over b%. The spring was wet 
(2.8 inches above normal) with summer and fall temperatures 
down. (Paok). gfeedbyGoOgk 
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Idaho : Muoh more severe, reducing the yield In the state 12J&. First 
seen in August at Sugar City. Spring moisture was .38 of an 
inoh above normal; summer end fall were dry. Both spring, 
summer and fall were muoh higher than normal, (pack). (See also 
Plant Disease Bulletin 5: I39. Kovember 1, 1921). 

Altemaria root rot was reported as extremely prevalent in the Arkansas 
Valley and in Utah, attacking in August, but doing its greatest damage in 
September. (J. 0. Lill and D. A- Paok). 



■ ■ ■ Other diseases 

Baai o Q used by Urbnnroes betas (Pars.) Tul. was reported from California 
by Milbrath as doing alight injury. 

A disease which reduced the leaf surface, stunted the roots, and caused 
premature death everywhere in Indiana was first saen August 5 at Decatur. This 
appears to be the same trouble desoribed by Cuimingoaa In 1S99 in the Botanical 
Gazette as a bacterial disease. Specimens sent to Carsner and the trouble was 
pronounced not to be curly top. (Gardner). 

Root knot caused by Heterodera radio ioola (Greef ) Mull- was reported 
by Milbrath of California as follows: "Throughout the state the loss can be 
estimated at 8% as an average. The range of loss extended from a trace to 75%, 
in individual fields.* Gerald Thorne of Utah reports as follows; "Quite 
general in Davis- County where 125 fields were infested. The- total number in 
the state was probably not less than 200. Injury ranges from very slight to 
50% of the crop in some small fields. Known for Salt lake, Caehe, Utah, Box 
Elder, Webber, and Davis Counties." 

Nematode injury oaused by Heterodera aohachtl,! Schmidt has infested 
many of the principal beet growing sections of Europe causing severe losses. 
First found in western United States about 15 years ago. Since that time 
found in many of the principal beet growing seotions of Utah, Idaho, California, 
and Colorado. As a result of survey of the Offioe of Sugar Plant Investiga- 
tions, it is found that infestation is spreading rapidly and is becoming a 
serious menace to the sugar beet industry in some localities. (See Pig. 3d)-. 
At present only about one-twentieth of the sugar beet acreage in the United 
States has been inspected and it is probable that many additional fields will 
be found when careful inspection' is made.. .The following summary of sugar beet 
aoreage surveyed gives the present status: 



Table < 



Present status of the sugar beet aoreage -surveyed. 



State 


: Total acreage 


Acreage infested 


Utah 
Idaho 
Colorado 
California 


i 24.473 
: 2,096 
: 7,160 

: i8,q/i>) 


3.238 


Total 


S2.67A 


7.1ti7- 



In figuring the infested acreage, the total areas of infested fields 
are given. Since the actual infested areas vary from a few square rods tb^K 
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the entire field, it will be conservative to figure the actual affected area 
as ?.% or 1,79^ acres. The average lots because of the infestation will be 
not less than six tons of beets per acre or 10, 662 tons* Valued at £'12.00 
a ton, the cash loss to the growers alone was il2°/,000. This was the loss 
in only the areas surveyed and it is very' doubtful if more than two-thirds 
of the infested areas are included in these surveys. Lfeny areas are known 
to be infested in v/iiioh no work has yet been donfi4 (Gerald Thorne and 
L. A. Giddings). 
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Fig. 84. Distribution of the sugar beet nematode in western United 
States. (After map by Thorne, Gerald and L. A. Giddings, Farmers' Bulletin ■ 
I248: 4. Feb. 1922). 

Utah: Found in Cache, Boi Elder, 'Jebber, Davis, Salt Lake, Utah, and 
Sanpete Counties, ^ctual infested aoreage is plaoed at 600, of 
which about three-iourths has been surveyed, the remainder esti- 
mated. The area of fields infested in the state, part of which 
are under crop rotation is 4,39$ with an actual infestation area 
in the state at approximately 1,100 acres. (Gerald Thorne). 

Col orado : Found in the Arkansas Valley, Pueblo, and Rocky Ford. In 
the Pueblo district 20fj of the fields are infested. There are 
scattering fields in other districts. The disease is known in 
47O acres, reducing the yield on an average 3»8 2 tons. (Charles 
PrioeJ. 

DgitizedbyCjOOglC 



yjS SUGAR BEET - Other diseases 

California ; Infested areas are on the increase. About "fi. loss csn be 
estimated for the state, ranging per field from a traoe to 2*. 
(Milbrath). 

The following German summary of oontrol measures may be cited: Miller, 
H. 0. and E. Hols. Versuohe sur Ermittlung des Wirkungswsrtes verschiedener 
Stoffe sur Bek'ampfung der RUbennematoden in Sohlanmerdam. BIStt. Zucker- 
riibenb. 28s 9b-102» 144-149. May, July 1921. no. 9/10, 13/M- 

nematode - Tvlenohus penetrans Cobb was found in a small area near 
Ogden, Utah; damage slight. (Gerald Thorns). 



Wildfire oaused by Baoterium tabaoum Wolf and Poster 

Wildfire was reported by lutein as serious in the Connecticut y ol }°J' 
Vermont. It was more prevalent than formerly in Massachusetts where it did 
slight damage, being spread rapidly by hard rains. (0. M. Slagg). In Con- 
necticut the disease was also mora prevalent and may cause serious loos due 
to depreciation of market values. The disease was found in Hartford and 
Toland Counties, first appearing in May. (See notes by Clinton, Plant Dis- 
ease Bulletin 5: 19, July 1, 1921). In Pennsylvania, according to Thurston 
and Orton, the disease was serious, oausing a loss of lOjt, being first found 
in Ianoastar County, May 28, 1921. (For data as to distribution in Pennsyl- 
vania, see Plant Disease Survey Bulletin 5s 37, and 5: 88, 1921)- « was 
reported by J. E. McMurtrey as doing considerable damage in Maryland! Prince 
Georges snd Calvert Counties); by Fromme as doing slight damage in Virginia 
(.555). Valleau reports the disease as not serious in Kentuoky (See Plant 
Disease Bulletin 5: 19, 1921). Sherbakoff in Tennessee reports that tobacco 
was affeoted with wildfire, but less than during the preceding season. «• 
are now recommending seed treatment with formaldehyde 1 to lb for 15 minutes 
with subsequent washing, without which the treatment with us is not safe. 
Other states reported as follows: (lorth Carolina, slight; South Carolina, 
important locally; Ohio, definite report of occurrence made by Clayton; 
Wisconsin, no wildfire occurs in commercial fields. (James Johnson). 

Union of South Africa: The following report appears in the Journal 01 
the Department of Agriculture of South Africa 2: 310, April 1921. ™* °"°" 

terial disease of tobacco previously recorded is spreading rapidly. 

So far as investigation has gone, it bears a very strong resemblance to tne 
wildfire of tobaeoo reported from the United States." 

Studies by Slagg (Slagg, C. M. Preliminary report on a study 01 tne 
wildfire disease of tobacco. (Abstract) Phytopath. 12: 51-5 2 - Jan. Xfeti 
indioate that there is some vsriotion among the organisms responsible lor IP a 
oondition. 

Angular spot caused by Bacterium antulatum Fromme and Hurray 

3his disease was known previously from Virginia, Kentucky, and J*"™""' 
and its presence was suspected in Ohio. In 1921 it was reported as not being 
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«een in Massachusetts, Connecticut, and Pennsylvania, and undistinguished in 
Maryland* Positive reports from North Carolina and Indiana where it was re- 
ported as being serious locally extend the range for the United States- The 
following statement by H. W, Taylor of the Board of Agriculture of Rhodesia, 
South Africa is of interest: 

"Wildfire and angular spot occur in Rhodesia and were no doubt 
introduced from the use of tobacco seed imported from the United States- 
The angular spot has been very prevalent during the past two seasons 
and has caused severe loss to many tobacco growers- The Department of 
Agriculture is prepared this year to treat tobacco seed free for 
farmers in southern Rhodesia." 

Kentucky : Widespread, but not oausing so serious a loss as in 1920, 
on account of the dry season. In a few places there has been 
considerable infection following heavy rains with wind. (Valleau). 

Virginia; Loss, slight to moderate this year, reducing the yield of 
the state %. Infection was general, but held in chock by dry 
weather. Seed treatment ooupled with proper plant bed sanitation 
gave excellent results. (Frorame). (See Promme, F* D. and S. A. 
Wingard. Treatment of tobacco and suggested program for control 
of wildfire and angular spbt. (Abstract) Phytopath. 11: 40-49' 
1920). 

Root rot caused by Thielavla basicola (B. & Br.) Zopf. 

This root rot was generally reported as prevalent in tobacco sections, 
but all collaborators agree that the disease was. much less severe than in 1920. 
The following estimates of loss were reportedt ■ Massachusetts 3%, Connecticut 
5%, Pennsylvania % t and Wisconsin 1%, 

Varieties vary ^n resistance 

Cuban (shade) is more resistant in: Massachusetts than Havana (air grown' 
seed, aocording to Slagg. Clinton reported that Round Tip is rather exempt in 
Connecticut. The Connecticut varieties stand as follows in resistance: first, 
Connecticut Round Tip; seoond. Shade Cuban; third, Broadleaf ; and fourth. 
Havana. Tests of five resistant strains are being carried on in Kentucky. 
Selby reports marked resistance of the new Montgomery Seedling variety in ^n.o 
where one or two Spanish sorts were also resistant, while a test of the roct 
rot resistant strain received from Wisconsin showed serious infection, .^mes 
Johnson states that in Wisconsin marked differences in resistance of strains 
are evident and that resistant strains are .being used commercially on about 
3,000 acres in that state. 

Mosaic (cause unknown) 

Mosaic was reported from Massachusetts, Connecticut, Pennsylvania, Mary- 
land, Virginia, Kentucky, North Carolina, South Carolina, Ohio, Wisconsin, 
and Hawaii. No state reported more then 2% damage. For comments by collabora- 
tors, see Plant Disease Bulletin 5: IO6-IO7. 1921. 
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Experimental work by Johnson (Johnson, Jaraeo. Experimental evidence 
relating to the nature of the mosaic virus. (Abstract) Phytopath. 12: 52. 
Jan. 1922) has shown that the optimum temperature for mosaic disease of 
tobaoco lies close to 28-30°C. with a maximum of approximately 37° G * 

Downy mildew caused by Peronoapora hyosovaml de Bary 

In 1921 downy mildew (also balled "blue mold") of tobacoo appeared in 
the United States for the first time. Acoording to Smith and McKenny 1 of the 
Federal Department of Agriculture, it was first observed about March 21 in 
seed beds in Gadsden County, Florida, and during the rest of March and the 
first part of April it spread rapidly throughout Gadsden County and the ad- 
joining. Deoatur County, Georgia. It aroused great apprehension among the 
growers, who believed they were threatened with the complete loss of their 
crop; but the hot dry weather which prevailed after the middle of April and 
during May, oheoked its progress so that the total loss in the affected dis- 
trict probably did not exceed 50t. 2 

Acoording to 0. F. Burger, the disease was confined to the sand leaves 
and was favored by the cool weather of April, but later cheoked by warm dry 
weather. 

The following publications have appeared recently on this disease: 

1. Smith, 3. F. and R. E. B. McKenney. A' dangerous tobacco disease 

appears in the United States- U. S. Dept. Agr. Cir. 174. April 
1921. 

2. The present status of the 

tobaooo blue mold (Peronospora) disease in the Georgia-Florida 
district. U. S. Dept. Agr. Cir. l8l: 3W)- 1921. 

Burger, 0. F. and H. C. Parkham. Peronospora disease of tobacco. 
Florida State Plant Bd. Quart. Bui. 5: 163-I67. July 1921. 

Palm, B. T. The false mildew of tobacco introduced into the United 
States from the Dutbh East Indies. Phytopath 11: 43O-432. 1921. 

Smith, E. F. and R. E. B. McKenney. Suggestions to growers for treat- 
ment of tobaoco blue mold disease in the Georgia -Florida district. 
U. S. Dept. Agr, Cir. I76: 2-4« 1921. 

Wilt caused by Ba cterium sola nacee rum EF3- 

Virginia ; More prevalent than in 1920, being reported from Patrick, Pittsyl- 
vania, Charlotte, and Mecklenburg Counties, reduoing the yield fl>r the 
state .5%. Its unusual prevalence probably associated with hot, dry 
season. (Fromrae). 

North Carolina : Most destructive of the tobacco diseases, land often being 
abandoned because of its infestation with the wilt organism. Common 
this year on land grown to tobacoo for years, especially in Granville, 
Vance, Durham, and Wake Counties. (Foster). 
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Other diseases 



leaf spot oaused by Ceroospora sp. was reported by H. Atherton lee as 
doing slight injury in the Philippines. There are localities in the northern 
provinoe «f luson where leaves affeoted with Ceroospora bring a higher price 
than normal leaves. This is due to a confusion of these leaf spots «ith what 
is known as "batec". This bateo seems to be due to sane sunburn injury or 
possibly some varietal characteristics. Such bateo leaves are said to have a 
better flavor. 

Runkel reports that a leaf spot, probably oaused by Cercospora was 
found at South Koua, Hawaii. . 

Damplrui-off caused by various fungi. Damping-off by RhUootonia and 
by sclerotica libertiena were reported from Conneotiout. fythium debaryanun 
oaused damping-off in Pennsylvania and Connecticut. Wisoonsin reports damping- 
off as widespread but of slight importance. 

Wilt oaused by Fusarlum oxvaporum nicotianae Johnson. Pound iirst near 
Benediot, Charles County, Maryland in 19l6 and in 1917 on other «"»?. wniie 
in 1919 it was received from Owensville, Ohio on mature plants of Bhite 
Bur ley. It is bslieved that Pusarium wilt is not a serious disease, and will 
probably never beoome of great eoonomic importance; if, however, it becomes 
more generally introduced into the "bite 3urley districta it may become a 
serious parasite. (Johnson, James. Pusarium wilt of tobacco. Jour. Agr. Res. 
20: 527-535. 1921). 

Streak . A disease resembling streak of potato was noted by Kiinkel at 
South Koua, Hawaii. '■ + , 

Hollow stalk (baoterial) was reported from Massachusetts and Connecti- 
cut as of minor importance. , .^ 

' Black rot ". Some black rot ooourred durina the fermentation oi tne 
1920 orop, one warehouse reporting a very considerable lose running into 
several thousand dollars. (J. Johnson). . 

Pusarium leaf spot was reported as producing ineonspiouous injury on 
weak plants in the seedbed and occasionally found on shade leaves in the 
field. (Clinton). , t . 

Injury to tobaooo from fertilizer was reported from Connecticut «n« 
North Carolina. 

Drouth spotting was reported from Connecticut and Ohio. 

White speck was important on the 3roadleaf variety in Connecticut 

Potash hunter , showing itself by the production of yellow spots on 
the leaves and by dwarfing, was reported from Virginia. ■ 

■ Rusf was reported as doing slight damage from practically all tne 
tobacco sections. This is the general term, having no speclfio meaning, out 
in 1921 the most prevalent type was the dying after severe mosaic attacks. 
This was reported from Wisoonsin and Connecticut. 

Non-parasitic spots of different types were reported from Massachusetts, 
Connecticut, and Wisoonsin. A discussion of this type of breakdown was given 
by Johnson at the Toronto meeting. (Johnson, James. Non-parasitic leaf spots 
of tobaooo. (Abstract) Phytopath. 12: 52. Jan. 1922). 
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DISEASES OF KISCEL^LANE OUS VEGETABLE CROPS 

ARTICHOKE 

Southern M.l fiht of Jerusalem artichokes, Sclerotium rolfsil Sacc. - 
South Carolina, unimportant. 

Wilt . Sclerotinia spp. - Washington. 

ASPARAGUS 

Ruat caused by Pucoinia a spara^l 32 • was reported from Vermont, New 
York, Pennsylvania, Texas, Iowa, North Dakota, Colorado, and Washington as 
present and doing slight damage, and from Michigan and Minnesota as more preva- 
lent than during the previous years. The result of a questionnaire concern- 
ing the prevalence of rust and the use of resistant varieties has been summar- 
ized in the Plant Disease Bulletin 5: 120-121, which should be oonsulted by 
those interested. 

It is evident from the tone of the replies to the questionnaire that 
in the majority of the localities the asparagus rust situation is of minor im- 
portance and that in those areas where the culture is intensive the use of re- 
sistant or semi -resistant varieties is giving good satisfaction. It is extreme- 
ly important that further attention be given this crop and that observations 
on the various strains, especially the Washington varieties, should be con- 
tinued. The seed of these varieties was originally distributed by the Office 
of Cotton, Truck, and Forage Crop Disease Investigations to experiment stations, 
seedsmen, and individuals in the various states, and sources of seed and roots 
should he located in order that the promising advance made by the development 
of these varieties be not lost. 

R oot ro t caused by Fusarium spp* Dying out of roots over circular 
areas, a disease in which the plants vfere stunted, became brown, and finally 
died, was reported by Cook at the Toronto meeting* (Cook, Mel T. A new dis- 
ease of asparagus. (Abstract) Phytopath. 12: 49. 1^22) as a "new" disease. He 
stated, however, that since his observation was made it has come to his atten- 
tion that Halstead had previously described this disease. In the questionnaire 
<-n asparagus rust several collaborators (Massachusetts, Now York, Illinois) in- 
cluded a report that a root and crown rot due to Fusarium had been noticed and 
was causing greator loss than rust. The disease is evidently widespread and 
of considerable importance. What may be the same type of trouble in California 
is referred to by Milbrath: "At Sacramento I found considerable 'rusty' lesions 
on asparagus shoots, sometimes attributed to "usarium sp." 

Rhlzoctonia rot following frost injury was reported from Miohigan. 

■BEET (Garden) 

Scab caused by Actinomyces scabies (Thai.) (Kisse» was unimportant in 
Hew York, New Jersey, Ohio, and Idaho- 

Leaf spot caused by Cercospora beticola Saoe. was of slight importance 
in New Jersey, Ohio, Minnesota, and North Dakota; in Texas, -'ery prevalent, 
5% loss; in Indiana very serious faotor in market gardens, causing a loss of 
1%; and in Illinois the most important beet disease. 
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Root knot caused by Heterodcra radio ioo la (Greef ) Mill, caused 1% loss 
in Texas. 

Dampin^-qff caused by Pvthium debaryanum Hesse oaused slight injury 
in seedbeds at Westville, Connecticut. 

CARROT 

Watery soft rot oaused by Solerotinia 3,jbertiana Fekl. was reported by 
food-oroduots inspectors of the Bureau of Markets and Crop Estimates as oc- 
curring in carloads of oarrots originating in Louisiana, Mississippi, Hew York, 
South Carolina, and Texas. 

Rhlsopus rot oaused by Rhisopus sp. was reported by market inspectors 
as causing slight decay in carloads of oarrots from Indiana, New York, South 
Carolina, and Texas. 

Leaf spot, oaused by Coroospora apii carotae Pass, was reported from 
Pennsylvania, and from Indiana as worse than last year in market gardens, 
being very destructive to foliage, especially under overhead irrigation. It 
was first reported July 12 from Marion County. (See also Murata, Jutaro. 
Leaf blight of carrot and its control. I. Jour. Plant Prot. 8: 105-188. April 
1921 (Japanese), and leaf blight of oarrot and its control* II. Jour. Plant 
Prot, 8: 233-236. May 192l). 

pcoay caused by Alternaria sp. (See Meier, Fred, Chas. Drechaler, and 
Emery Eddy. Storage rot of oarrots oaused by a new species of Alternaria. 
(Abstraot) Phytopath. 12) 49. 1922). 

Root knot oaused by Heterodera radio ie Ola (Greef ) Mill, was reported 
from Ohio and Washington. 

Rhlzoctonia rot oaused by Rhisocto'nia crooorum DC. Western Washington 1 
The violet Rhisootonia is also found commonly on the common oarrot in affected 
districts where it also is ootnmon on potatoes. (Prank). 

CASTOR BEAN 

Bacterial wj^t caustid by Bacterium solanaosarum EPS, aocording to Smith 
and Godfrey, was found on castor beans at several points in Florida, one 
place in Georgia, and one in Alabama'; and from reports of farmers it very 
likely occurs in North and South Carolina and Mississippi also. The disease 
was not found on the east coast of Florida, although thorough search was made. 
The soil on the east coast contains an abundance of lime. Newer land is more 
likely to show the wilt than land that hss been under cultivation longer. 
Losses up to 10%, exceptlonslly over 10%, occur. The highest loss observed 
was 30% in a field in Georgia. (Smith, Erwin F. and G. H. Godfrey. Bacterial 
wilt of castor bean (Rieimus communis L-). Jour. Agr. Res. 21: 2Ffi-2&l> May 
16, 1921). 

Texas root rot oaused by Ozonium omnjvorum Shear was very prevalent in 
Texas, causing e reduction in yield of 25%. 

CSLERY 

Yellows caused by Fusar .iu m sp. 

This disease is to the celery crop what cabbage yellows is to csbbage. 
It was first studied in Miohigan, but evidently very widespread in the north- 
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eastern celery growing districts, being reported by Coons and Nelson 1 as known 
from New Jersey, Indiana, Massachusetts, and Connecticut. Reports to the 
Plant Disease Survey for the 1921 season show the disease to be present in 
Indiana, Michigan, Minnesota, and Colorado (specimens from each locality ex- 
amined by Nelson and Coons)* The report from Indiana states that the disease 
was less serious than in the previous year but was a limiting factor with the 
Golden Self-blanching variety. Gardner reports that growers at Goshen, Ind- 
iana have substituted Easy Blanching and that no yellows could be found Sept- 
ember 22, although in that same district 100% soil infestation has been present 
since 1^14* The Michigan report states that there was a complete loss of 
Golden Self-blanohing, and even of Easy Blanching, in some soils due to the 
very high soil temperature. "This is a soil sickness and rapidly beoomes a 
lOQfo infestation. Loss is lessened by use of the green variety 'Easy Blanch- 
ing*. Annual loss from failure of Golden Self-blanohing and from the use of 
a variety of less market value can conservatively be placed at £2,000,000." 
(Coons and Nelson). Minnesota reports the first oocurrenoe of this disease 
in Ramsey County where it caused a severe stunting of a large percentage of 
plants* Learn of Colorado reports an unknown yellowing of plants as quite 
common about Denver, whioh in view of specimens reoeivqd from the same lo- 
cality and diagnosed by Coons may fairly safely be attributed to Fusariunu 

Report of progress in developing yellows-resistant seed of Golden Self- 
blanching oelery is made by Coons and Nelson 2 * A report of the Minnesota 
occurrence of the disease is made by R. C* Rose3, (See also Plant Disease 
Bulletin 5: I48-I51. 1921). 

References oited 

1. Coons, G. H. and Ray Nelson. Celery yellows* (Abstraot) Phytopath. 

11: 54-55- 1921. 
2- , First progress report on "yellows" 

resistant Golden Self-blanching celery. (Abstraot) Phytopath. 

12: A3. 1922. 
3* Rose, R. C. Two destructive plant diseases. Minn. Hort. /£}: 333- 

334* Dec. 1921. 

Late blight oeused by Septoria apii (Br. & Cav.) Chester 

Celery late blight was reported from Rhode Island, Connecticut, New 
York, New Jersey, Pennsylvania, Delaware, Ohio, Michigan, North Dakota, Wash- 
ington, and California. In general, in those states raising early crop oelery, 
blight was severe where July and August rains were frequent. New Jersey re- 
ports the disease as abundant and causing heavy loss. Delaware reports a re- 
duction in yield of 5%. The greatest loss was reported from Michigan where 
a loss of 25 to 50& of the late orop was brought about by the heavy and well 
distributed September rainfall. The report from California stated that in 
the 1920-21 crop in the El Monte district there was a loss of 15% and in the 
Watsonville district one of 20%. Milbrath comments further that tho disease 
was unusually severe in these sections due to cessation of spraying on account 
of market conditions. In the San Diego district there was considerable infec- 
tion which was kept under control by continuous spraying. Cook of New Jersey 
states that spraying with Bordeaux mixture 5-6-50 waa offective. Thurston 
and Orton report good control in Luzerne County, Pennsylvania by spraying. 
Adams of Delaware states that Bordeaux dust and liquid Bordeaux have proved 
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equally successful in the control of late blight in demonstration work. 
Coons reports spraying at Portage and at Muskegon, Michigan, using Bordeaux 
mixture, entirely successful. 

The following special reports on the results of spraying and dusting 
for the control of this disease are of interest: 

New York : Celery blights were. less destructive than usual, because 
of extremely dry weather. The following are some of the results 
of the oontrol of blight through spraying and dusting. 

The average of a total of six experiments over a period of 
three years showed after five 'applications of 5-5*5^ Bordeaux 
mixture that the average check has IO79 blight spots. per plant 
ranging from a minimum in any experiment of 507 spots per plant 
to a maximum of 1733* Sprayed plants showed 63 blight spots 
per plant on the average and the minimum was 35» while the 
maximum number of spots was 126* 

Power spray and dust plots this season showed the following 
differences: Six applications of 5-5-50 Bordeaux gave a reduo- 
tion in blight of 91$, while the six applications of equivalent 
amounts of 15-§5 oopper lime dust (containing V#, monohydrous 
oopper sulphate and 05& lime) gave a reduction of 95$ in tne 
development of blight. The spray gave an increase of 4^ **o- 
thirds size crates per acre, while the dust applications gave an 
increase of 70 of these crates per aore. (II. W. Dye, January 20, 
1922. See also Dye, H. W. and A. 0. Newhall, 1. o. under bacter- 
ial leaf spot). 

Ontario: We have been using for the past two years a dust made up of 
203? Bordeaux, 20JI sulphur, 30# lime, and 30% tobacco dust. We 
use the combination of sulphur and Bordeaux for two reasons; 
one that it seems as if the sulphur made the Bordeaux stiok 
better and also seemed to aid in controlling the late blight. 

The tobaoco dust was added to get oontrol of the tarnished 
plant bug which has caused us a great deal of loss through the 
disease looally called celery heart rot; this disease is second- 
ary. We found during the. past two years that the tobacco dust 
was much more satisfactory in warding -off this insect than the 
"Blaok Leaf 40" because it holds its odor much longer. It is 
necessary to dust eaoh week; where this is carried on thoroughly 
we found we had no difficulty in controlling both the disease and 
the tarnished plant bug. (A. H. MaoLeiman, Vegetable Specialist, 
Department of Agriculture, Ontario). 

Recent literature 

Laibach, Friedrieh. Dntersuchungen ttber einige Septoria-arten und 
ihre Pahigkeit tur Bildung hbherer Fruchtformen III und IV. 
Zeitschr- Pflamenkr. 31: 161-194. 1921- 

Early blight oaused by Cercosnora apii Fries . 

Early blight of oelery was reported from Vermont, Rhode Island, Con- 
necticut, New York, Pennsylvania, South Carolina, Ohio, North Dakota, Colorado, 
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and California as being either unimportant or of about the same prevalence 
as last year, while in New Jersey, Delaware, West Virginia, Florida, and 
Indiana it was said to be abundant and causing heavy losses* In Indiana, 
aooording to Gardner, it was probably the worst disease of the orop. 

Baoterial leaf spot caused by Baafrerium apil Jagger 

Shis disease, first mentioned by Jagger some years ago in a short 
note, was desoribed by him during 1921 as due to a new baoterium. The dis- 
tribution, as given by records available to Jagger, was New York and Michigan 
but doubtless the disease is present throughout the northeastern oelery grow- 
ing district. It is reported in 1921 as being of about the normal preva- 
lence in New York, reducing the yield 2 to *}%. ■ Newhall reports green stem 
types less affected than Easy Blanching. The disease is reported as doing 
perhaps more than the usual amount of injury in Michigan. Interesting results 
in the matter of control with the use of equivalent amounts of 5-5-5° Bor ; 
deaux mixture and 15-85 copper lime dust were reported by Dye and Newhall 
"Almost complete reduction of blight development was obtained. The spray 
and dust appeared to be equally effective in controlling these blights, 
both gave similar increases in yields over the ohecks." (See also the 
report by Dye on spraying and dusting oelery under late, blight) - 

Literature cited . 
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1. Dye, H. W. and A. G. Newhall. Spraying and dusting for the 
baoterial and late blights of oelery in western New York. 
(Abstracts) Phytopeth. 12: 48. 1922. 

2. Jagger, Ivan C* Bacterial leaf spot disease of oelery. Jour. 

Agr. Res. 21: 185-188. 1921. 

Other diseases 

Bacteria^. 69ft rotj caused by Bac illys , carotovoruo Jones - New Jersey 
(root rot, very destructive, especially on muck soils. Poole, R. P. Celery 
disease investigations. Rep. Dept. Plant Path. New Jersey Agr. Col. Exp. 
Sta, 1919-20. 608-0OS'), Pennsylvania, and Ohio. 

BJ.aok heart , cause unknown, oauaed heavy loss at Sanford, Florida. 
(Jagger, March 9, News Letter, Office of Cotton, Truck, and Forage Crop Dis- 
ease Investigations, May ?). 

Watery soft rot caused by Solerotinla llbertiana Pckl* was looally 
severe in New York, New Jersey, Florida, and California, oausing field and 
storage rot in New York; damping-off in greenhouse seedbeds in New Jersey; 
foot rot in Florida (Jagger); and in Los Angeles, Orange, and Santa Cms 
Counties, California, reducing the yield 3%* 

RhU oc tenia rot - Connecticut (fruiting at base of stalks), New York 
(stalk discoloration), Ohio (root rot and general deoay in the trenches). 

Damping -off - Connecticut ( Pythium debaryanum Hease),' California 
( Fusarium sp. ; about 5% loss in the El Monte district - Milbrath). 

Root rot, cause unknown, was observed in Erie County, New York, August 
35. - 

Suspected mosaic was reported from Indiana on Oolden Self -blanching. 

Root knot caused by Heterodera radio ioola (Greef ) MUJ1. was reported 
from South Carolina and Indiana. 
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Crinkle , oauso unknown, was of slight importance in Connecticut. 
Hollow stem wag oommon throughout the state of California, causing 
stalks to collapse and decay rapidly. (Milbrath). 

Animalism, "Seeders", was very prevalent In western Washington. 

EGGPLANT 

Fruit rot caused by Phomopsls vexona (Saco. and Syd.) Harter - severe 
in New York {% loss). Hew Jersey, Maryland {% loss), Virginia (50% loss 
at Truck Station, Norfolk), West Virginia (5% loss), Tennessee (common), 
Illinois (most serious disease of eggplant), and Michigan (100& loss in some 
fields, but negligible beoause of no market for eggplants). One report was 
received in Ohio, and Iowa reported it aB loss prevalent than last year. The 
high losses in the northern states doubtless were related to the high tempera- 
ture. 

Market inspectors reported fruit rot as causing an average of 22% loss 
in ton oars of Florida eggplants and 5% in one oar from Texas. 

A leaf spot oaused by Aj.ternaria sp. was general but slight in West 
Virginia. 

Mosaic - (See Melhus, I. E. Hosaio studies- (Abstract) Phytopath. 12{ 
42. Jan. 1922). 

Baoterial wilt oaused by Bacterium solanaoearum EPS was reported from 
Pennsylvania and Virginia. At Freeland, Pennsylvania 'Jeiss reported it as 
causing 100% infeotion and serious injury on Chinese" white eggplant. In Vir- 
ginia it first appeared July 25 at Oceana Where it was very severe in a home 
garden. 

Wilt oaused by Vertlcillium albo-atrum Reinke and Berth, was reported 
by Cook as being abundant in New Jersey. 

Wij.t caused by Fusarlum sp. (?) was reported as first appearing Sept- 
ember 6 in Westchester County, New York. 

Rhlzoctpnja sp. was reported from Freeland, Pennsylvania by Weiss. 

W l ^ t of unknown oause (a Sclerotium isolated) was reported by Gardner 
as being the worst disease of the crop in Indiana, oaus.ing premature death 
of the plants. , ' ■ 

Damping -off caused by pythiu m debar ya num Hesse and Rhiaootonia ap. 
was reported by Clinton as occurring in seedbeds at H'ighwood, Connecticut 
April 11, and at Westville April 13. 

Stem rot an d bliAht caused by Meotria sp. (See Ishikawa, Takitaro. 
Nosu to Sekkwai Iw6 GSzai. (Lime sulphur and eggplant). Jour. Plant Prot. 
8: I77-I85. April 21). 

Rot oaused by Phvtophthora sp. occurred in one garden in Ufayotte, 
Indiana in September; probably spread from tomatoes to eggplant. Artificial 
inoculation successful. (Kendriek). (See also Haskell, R. J- Phytophthora 
infeatans on eggplant in the United States. Phytopath. lit 504^505. 1921J- 

Nematode , presumably Heterodera radio ioola (Greef) MU11. waa extremely 
severe at Freeland, Pennsylvania, according to IVeiss. 

Storm injury . Burger reports a hard wind storm (October 23-25) in 
Florida which did considerable damage to the crops of the state, and caused 
almost total loss to eggplants in Manatee County. 
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Danpln^-ciif oaused by RhisoqtotUa solani, Ktihn was slight in seedbeds 
at Westville, Connectiout, April 13. 

Root rot caused by pythium debaryanum Hesse was slight in greenhouses 
at New Haven, Connectiout, June 17. 

GINSENG 

Root rot oaused by Phytophthora oaqtorum (Leb. and Cohn) Schrbt. - 
Connectiout (rot of the roots and stemj first appeared June £4 at Winsted; 
first report for state). 

A root rot , cause undetermined, - Washington. 

Blight oaused by AjlteraarfS panax Whet-el - Michigan. 

Moldy seed oaused by Botrvtis sp. - Washington. 

Reference: Stookberger, W. W. Ginseng culture. U. S. Dept. Agr. 
Farmers' Bui. 184- April 1921. 

LETTXE 

Drop , oaused by S c .Jl e . rotiaia ^ibertian a Fckl. or §, minor Jagger was 
reported as common in many states, .with occasional reports made of some loss 
occurring locally. The following states reported the disease: Connecticut 
(at Ellington, October 3),. New York (l to 3% loss), New Jersey (common), 
Pennsylvania (£<?', loss in one greenhouse, 10% loss in one field), Maryland 
(trace), North Carolina (less). South Carolina (little damage in fields - 
Jagger), Texas (unimportant), Ohio (moderate loss), Minnesota (serious where 
rotation is not practiced, but less in 1921 because of heat destroying the 
orop - Leach), California (3% loss, found in Los Angeles, Santa Cruz, and 
Orange Counties). 

Gray mold rot or.used by Botrytis cineroa Pers. - slight damage in Con- 
necticut, New York, Meryland, Ohio, Indiana, and Iowa. 

Downy , mildew caused by B remia Jaotuca e Regel - unimportant in New York, 
Texas, Washington; locally serious in Indiana (greenhouse), Iowa, Kansas 
(caused about 75% loss of seedlings in propagating houses of one grower); very 
important in California (reducing yield 5%; found in southern California, 
except Imperial Valley). 
Rqoont literature 

Erwin, A. T. Control of downy mildew of lettuce, proc. Amor. 

Soo. Hort. Sci. 17 (1920): 1&1-168. 1921. 
__________ Controlling downy mildew of lettuce. Iowa Agr. 

Exp. Sta. Bui. 196: 307-328. Illua. Jan. 1921. 
Link, Geo. K. K. Downy mildew; a transit diBonso of lotbice. 
(Abstract) Phytopath. 12: 48-49. Jan. 1922. 
Anthracnose caused by Mcrasonia panattoniana (Borl.) Magnus - Kansas 
(33S& loss at Hutchinson), Washington (v/bitman County). 

Loaf spot caused by ______ foctucae Pors. - Delaware. 

M osai c, which has recently been described by Jagger (Jagger, I. 0. 
A transmissible mosaic disease of lettuce. Jour. Agr. Res. 20: 737-739 - 19 2 -) > 
was reported by Newhall and Dye as being unusually prevalent in New York, 
where it caused from 8 to 10% loss in the largest lettuce growing sections. 
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Jagger (News Notes, Office of Cotton, Truck, and Forage Crop Disease Investi- 
gations, May 7) reported mosaic as less destructive than it was two years ago 
in the Beaufort, South Carolina lettuce district. Occasional plants were 
found affected, and in a few oases 2% or more showed mosaic, but in general 
the loss was slight. Jagger (1. e. f Mar. 2) also reported mosaic as an im- 
portant factor in the failure of lettuce crops at Sanford, Florida, during 
January and February. 

Tipbura {non-parasitic)' - New York (very important, reducing the yield 
15 to ldjfc and effecting the first oropfrora the middle of June to th» middle 
of July), Texas (prevalent; 2% loss), Idaho (considerable loss in the Lewis- 
ton district, probably due to the hot dry weather conditions). 

BaoteriaJ. sof t r o t (species undetermined) - Many collaborators report 
soft rots of lettuce in both field and greenhouse, causing deoay of heads. 
In some cases this is a bacterial rot following tipbym or lesions produced 
by other causes. This condition was reported in 1921 from South Carolina 
(under the name of "blaok heart" - Jagger, 1. c, May 7- See nwsaic), Michi- 
gan (lOOJl loss in some fields), Minnesota (injury to. small plants following 
tipburn), Colorado (important locally), Arizona (Caea Grande district and 
Rillito Valley; on Boston Market following February frosts, some fields re- 
ported as entirely ruined). 

Black heart (cause unknown), which produoed an internal decay of the 
heads, was reported from the Imperial Valley, California as being more severe 
than previously, oausing (>% loss. 

"White heart* was very severe this year in New York. In past seasons 
this disease was not at all serious, and only an oocaaional heart affected 
with this trouble would be seen as one passed through a field. This year 8£ 
occurred throughout the season, and during the latter part from 25 to b% of 
the heads in all fields were made unmarketable. (H. VI. Dye, Jan. 28, 1922). 

Deoay due to Altornaria sp. - King County, Washington. 

Rhlsootonia rot - This disease, first described in literature under 
the name of black root, and also oalled bottom rot,. blaok bottom, rosette, 
and stem rot, is reported in 1921 from New York as attacking the late crop 
and reducing the yield from 8 to 12J&; from Pennsylvania as causing 20% loss 
in-one field, being worse on Big Boston than on other varieties; and in the 
rosette form from Ohio and Indiana. 

Dye, H. '.¥. The bottom-rot disease of western New York lettuoe. 
(Abstract) Phytopath. 12j 48. Jan. 1922. 

Damping -off ,, oaused by Pythlum dabaryanum Hesse - occurred in Conneoti- 
out. Clinton also reports the isolation of another Pythiuo with a splay" 
oo&onium, which may itself be injurious, or merely following £. debaryanum . 

Pythlum root rot (speeies not determined) - Michigan (on both field . 
and greenhouse lettuoe; 5 to lOJo less oaused in acme greenhouses). 

Root rot caused by Fusarium sp. was reported as the limiting factor in 
the production of high grade lettuoe in Kentucky. It caused a reduction in 
yield for the state of 60J&. The plants fail to head properly after they have 
made a good start. High temperatures favor rapid development of rot, and the 
disease oaused greatest injury in late spring, both in the field and in green- 
houses * 

Root knot caused by Heterodera radicicola (Greef ) Mall. - unimportant 
in South Carolina and Ohio. 

Dodder ( Cusouta sp.) - Missouri. 

Digitized by VjOOQIC 
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MANQEL-V/URZEL 
Rhizoctonia sp. - Washington. 

OKRA 

Root knot caused by Heterodera radio icola (Oroef ) Will* - Texas, 2# 
reduction in yield. 

Root rot caused by QEonium omnjvorvu p Shear was very prevalent in 
Texas, causing a ZOf> reduction in yield. 

Wilt p aused by Fusarium vasinfectum Atk. - 1% loss in Texas. 

Msorosporium hyb^soinum Thum. - Clark County, Ohio* September 23. 

PARSNIP 

Leaf sp ot caused by Oercospore^la pastinaqae Karat. - Indiana (con- 
siderable importance in market gardens, causing a mottling of the leaves; 
first seen September 7 in Marion County). 

Common scab caused by Aotinomvoes soabieg (Thaxter) GUss. A specimen 
was sent in to the laboratory at Cornell from Madison County, New York, 
March 24. . 

PEA 
Root rots oaused by various organisms 

"A survey of Montana, Idaho, and Utah indicates that there are in- 
cipient oases of pea root-rot in nearly all the important districts and that 
under present conditions it will be only a matter of time before this type 

of trouble is as widespread as it is in the East The western climate 

cannot bs depended upon to keep plants healthy* Growers should therefore 
watoh oarefully for the appearance of pea root-rots and practice the longest 
possible rotation to prevent its development. The situation is not one to 
Justify undue alarm, but these findings should te taken seriously if the 
interests of the pea crop in later years are to be safeguarded." (U> 3. Dept. 
Agr. Weekly News Letter, Nov. <), 1921). 

It was estimated by F. R. Jones that the pee crop in Morgan Valley, 
Utah was reduced 10% by root rot, individual fields showing losses of 23 to 
30%. Milbrath reports the losses from this cause heavy in San Diego, Orange, 
and Los Angeles Counties, California, where high temperatures prevailed. The 
reduction in yield for the state was estimated at Vj%* P. R. Jones also re- 
ports root rot as unusually destructive in the Baltimore trucking district 
of Maryland, due to unfavorable weather. 

Root rot associated with Fusarium sp. - New York (serious in Suffolk 
County), New Jersey (serious in southern part of state), Delaware $very im- 
portant), Maryland (severe on Infested soils, becoming more prevalent), Wis- 
consin, and Montana (found in Gallatin, Paradise, and Montana Valleys in July). 

Root rot associated with a Pythium first appeared at Highwood, Connecti- 
cut, May 26. In Delaware it caused severe loss in fields which have been 
oropped for a number of years to peas. It was the limiting factor in some 
fields in Wisconsin, but the loss was difficult to estimate beoause of vdglC 
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hot, dry weather* It was found in the Gallatin and Paradise Vulleys, Montana, 
in July, occurring generally in pea-growing sections, especially in fields 
where peas have been grown for many years. 

Rhitoctonia root rot was reported from '.'/isconsin as prevalent in the 
older pea-growing sections. Early and oanning peas were affeoted in the 
vicinity of Greeley, Colorado- 
Other diseases 

Bacterial blight caused by Pseud otnonas pisl Sackett - Delaware (very 
important), Maryland (damaged by blight on Eastern Shore where exposed to 
early freezes), Indiana (noted May 20 in one field in Marion County), North 
Dakota (slight), Montana (unimportant), and Colorado (not serious). 

Bjifi ht caused by ABCoohvta pisl Lib. - severe in Delaware, Maryland, 
aod California j unimportant in New York, New Jersey, and Wisconsin; not 
seen in Virginia, Ohio, Montana, and Colorado. 

Downy mildew caused by Peronospora yloiae Berk. - of minor importance 
in Delaware, Tennessee, and Wisconsin. 

Powdery mildew caused by Eryslphe oom munjs Pr. - New York (important 
in one field in Allegany County), Colorado (present at Port Collins in July), 
Idaho (common in late garden peas), Washington, and California (very severe 
in Riverside and Sen Diego Counties, destroying whole fields in Riverside 
County, and oausing a 2% reduction in yield for the Btate). 

Septoria blight caused by Sep tor ia pisi West* was reported as being 
unimportant in New Jersey, Wisconsin, Montana, and Colorado. Adams reports 
it as much more prevalent than last year in Delaware, especially on plants 
weakened by the late frosts in the spring. First observed May 21 at George- 
town. 

An three nose caused by C o^ l etotrichum pisi Pat. (See Vaughan, R. E. and 
Fred R. Jones. Colletotrichum pisi Pat. on garden peas. (Abstract) Phytopath. 
12; 1922., also Hemmi, Takewo. Endd" no tansobyfi (Anthracnose of pea). Jour. 
Plant prot. 8: 229-233. May 1921). 

Spot caused by Myoosphaerella pinodes Berk, and 31ox. - Wisconsin. 

Mpsaiq ., "Green peas were also affeoted by mosaic and mottling was ob- 
served on the flowers of purple varieties." (Dickson, B. T. Maladies des 
plantes en 1920-21. Ann. Rep. Quebeo Soc. Prot. Plants 13 (1920-21): 66-67. 
1921) . 

Dodder ( Cusouta sp.) - one report from Missouri. 

Blasting due to hot weather c.-used almost lOCfc loss in Michigan. 



Leaf spot caused by Qercospors personate B. & 0. w;:s reported from West 
Virginia, North Caroline, South Carolina, Florida,- Alabama, and Arkansas as 
comparatively unimportant, although some collaborators report the disease as 
general and causing rather serious defoliation. The following publication is 
worthy of record: Bal, S. N. Commentationes myoologiae 8-10. Jour. Dept. 
Sol. Uni. Calcutta 3 (Bot.) 8 p. pi. 1921. 

Wi^ t Or blig ht caused by S aoterium .so fcnac e ar um EFS - more prevalent 
then usual in North Carolina. 

Rust caused by Puccinia orachidls lag. had already been found in Florida 
before the publication by J. C. Arthur of a note concerning its probable 
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seriousness if introduced into the United States (Two destructive rusts ready 
to invade the United States. Science n. s. 51: 246-247. March 5, 1920). It 
was discovered by C. D. Sherbakoff in a field on the farm of the experiment 
station at Gainesville, Au£ust 30» 19l8» and was apparently of no importance. 
0. P. Burger reported the collection of the disease in November 1920 at 
Torrey Island, Florida, where it was said to be causing 50% loss in a Ijj acre 
field, but not to ocour in other fields. (See PI. Dis. Bui. 5: 51-52, 88.1921). 

Tipburn . of which leaf-hoppers were the suspected cause, was reported 
from South Carolina. 

Oaonium root . r ot, caused by Osonlum onnivorum Shear - was prevalent 
on black lands in Texas, causing 10?. loss. 

Sclerotial blight caused by 5cl,erotiun rolfsii Saoo. was prevalent on 
light sandy soils in Texas (loss 1%) ; slight in Alabama; important in North 
Carolina (j£ loss). 

Chlorosis due to excess of lime in the soil caused .5% loss in Texas. ■ 

PEPPER 

Mosaic cause unknown, - vicinity of Chattanooga, Tennessee (affecting 
about lCfi of the plsnts of Giant King and a few plants in a field of ftuby 
King - Sherbakoff. See also potato), New Jersey (oommon.in some oases caus- 
ing heavy loss), Pennsylvania, Indiana (considerable danvige), and California 
(.% loss, affecting the winter crop in Orange and San Diego Counties - 
Milbrath). 

Anthraonose caused by Co],letotrichum nigrum E. & H. - 1% loss in West 
Virginia. 

Ls^f blight caused by Cercospora sp. - Palmetto, Florida, (jagger). 

S a c t o r if: 1 spot ( Bacterium . vesicatorium Doidge). Sherbakoff reports 
the "bacterial warty leaf spot" reported from Texas by Heald and Wolf and by 
h'imself from Florida as causing slight damage in Tennessee in 1921* -Gardner 
reports the production of typical lesions on pepper with pure cultures from 
tomato. For disoussion of probable relationships see Gardner, Max Iff. and 
James 3. Kendriek. Bacterid spot of tomato. Jour. Agr.. Res. 21: 123-156. 
April 15, 1921. (Cf. also Tskimoto, SeitS. TSgarashi no saikinbyS (A bac- 
terial disease of red pepper). 3yoohu-gai Zasshi (Jour. Plant Prot. 8: 510- 

511. 1921). 

Solerotium blight . (Sclerotium rolfsii Saoo.). was locally severe in 
South Carolina. 

Root rot and wilt , caused by Fusarium sp. The former trouble was re- 
ported as doing 1% damage at Chattanooga, Tennessee (Sherbakoff); and wilt 
on pimentos was reported from Orange County, California, doing 5* damage. 
(Milbrath). 

Hscrospor iu m f ruit ro t - Arizona (50?o damage in one field). 

Dampin^-off due to Rhizoctoni a sp. , Botrytjs sp., and Sclerotinia 
libertiana Fckl. Was serious in Connecticut. 

Rhizoctonia rot - New Jersey (serious in a few cases), Pennsylvania. 

Bacterial wilt , caused by Bac teri um solanacer.rum EFS - Pennsylvania 
(on long red cayenne pepper at Freeland - V/eias), Texas (Kinney County). 

N ematode injury . Heterodera rndicicola (Greef) MRU., was common on 
eggplant and peppers, Treeland, Pennsylvania, (Weiss). 

Leaf fall , cause unknown, was serious in some cases in New Jersey. 

Suns ca Id did considerable damage in Indiana. 
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Crowfl and stalk rot , caused by phy to ph th o ra sp., was reported from Penn- 
sylvania as first appearing nugust 13 in Philadelphia County, oausing 20J& 
damage in one Tield. A rot similar as far as aspect is concerned is described 
by Sherbekoff, but is tentatively attributed by hin to Phytop'athora te rras tri g . 
He makes the following statement concerning the disease in Tennessee! 

"Phytophthora rot, closely associated in place and etiology, 
in the field with buckeye rot of toraatoes, had been observed in a 
few fields, in one case killing about 75^ of the plants. The evi- 
dence at hand indicates that the disease is very coi^non in the state, 
especially in the western part. I believe that the disease is the 
chief factor of failure of rhubarb oulture in the entire southeast, 
undoubtedly so in Florida and Tennessee." (See also PI. Dis. Bui. 
5: 102. Sept. 15, 1921). 

Anthracnose caused by ColletotrlchuLi en v. upens Sacc. - very severe in 
Barbour County, '-Test Virginia in September. 

Leaf spot caused by Ph y . llosticta sp. - Center County, Pennsylvania. 

Leaf spot caused by Ascochyta rhei Ell* 1 & Ev. - of considerable im- 
portance at Indianapolis, first appearing May 20 on leaf and petiole. 

' SALSIFY 

White rusft oaueed by Albugo trapopoftonls Pers. - Mew York (very common), 
Kansas (at Sedgwick). 

Rust oaused by Puocinia tragopofl i (Pers.) Cda. - Idaho. 
Powdery mildew was found in Doniphan County, Kansas, August 8. 

SPIMACH 

Downy mildew caused by Peronospora effuse Rabenh. was reported as 
serious in Indiana greenhouses in March; as very prevalent in Texas, causing 
15% reduction in yield; as very severe in Imperial, Los Angeles, and Sacra- 
mento Counties, California, causing lOOJo infeetion in the Imperial Valley 
and a 15% reduction in yield for the State. Milbrath reports as follows on 
May 4: 

"During the season of 1920-21 there were about 800 aores of 
spinaoh in the Imperial Valley. On Deoember 30, about 50^ of the 
aoreage had been plowed under on account of mildew. I found the 
disease in all fields to an extent of 50& severe infection. Owing 
to the disease and poor market, shipments were few, and a small out- 
let was found through a cannery in San Diego. Today's report shows 
a total of 3^ oars shipped from the whole state during the season, 
in contrast with 275 oars last season. Of the 3° ears I know of, 
12 were shipped from the Valley, where 300 were expected." 

Anthracnose caused by Collototriohum spinaoiae E. & H. - 1 

in Texas. 
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flu at caused by Uromyces fapae (Pars.) DeBy. - was reported by Fields 
as present in Alameda County, California, and probably In San Mateo County 
also. 

Leaf rust caused by puce in ia subnitens Diet. - Clemenoeau, Arizona. 

Mosaic (cause unknown) - unimportant in Indiana, locally important in 
Illinois, first report of the disease; IOCS in one field in Minnesota; 
severe in California, controlling factor in the El Monte distriot. (See also 
Smith, Loren B. Notes on spinach breeding. Amer. Hort. Soc. Proo. 17s 
146-155, and Smith, L. B. 3reeding mosaio resistant spinach and notes on 
malnutrition. Virginia Truck Exp. Sta. Bui. 31/32: W- 1 " - «P-/J»- 19 20 
(1921)). 

Crown rot oaused by Phvtophthora sp. - Indiana (destroyed 5W of tho 
plants in one patoh at Lafayette, under Skinner irrigation} first noted June 
21; high temperatures probably favored the fungus). 

ffilt oaused by Tusarium sp. - Idaho (of no great importance, found in 
the Lewioton distriot). 

Damping-off oauaed by Pvthlum debarvanum Hease was causing slight in- 
jury to young seedlings in the field at Highwood, Connecticut, April 11. 

Root knot oaused by Heterodcra radioicola (Oroof) Mull. - Elkhart 
County, Indiana, September 9* 

Malnutrition (See Smith, L. B. 1. o. under mosaic). 

Annualitm (running to seed) - western Washington (very prevalent; 
probably due to nutritional and climatic conditions - Prank). 

3V7I3S CHARD 

Leaf spot caused by Cercospora betioola Saoc. - unimportant in West 
Virginia, Texas, and Colorado. 

Rust caused by Uromvoes betae (Pers.) Lav. - South San Francisoo and 
Colraa districts, California (\7. S. Fields). 
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Foreword 

The summary of the diseases of forest and shade trees, ornamental and 
miscellaneous plants has been prepared by utilzing the following souroes of infor- 
mation: (l) collaborators (2) specialists in the offices of Forest Pathology and 
Blister Rust Control (3) artioles in botanical journals and (4) special reporters. 
In the oase of the last two groups initials have been used in place -of the full 
name of the reporter. A list of collaborators is given on the opposite page. The 
names of the special reporters are as follows: 



JA 

EE 
FTffl 
J SB 

STD 

D 



GHG 
GPG 
RJH 
LOK 



PAL 
AM 



' Jacob Albreoht 
' Ellsworth Bethel 

■ P. W. Besley 

■ J. S. Boyce 
: S. T. Dana 

1 J. J. Davis (Provisional list of 

parasitio fungi and their hosts 

of Wisconsin) 
« W. S. Fields 
1 Bruce Fink (Notes on powdery- mildews 

of Ohio. Ohio Jour. Soi. 21: 211-216. 

April 1921) 
' G. H. Godfrey 

■ G. P. Gravatt 
' R. J. Haskell 

■■ L. 0. Kunkel (A possible causative 

agent for the mosaic disease of corn. 

Bui. Exc. Sta. Hawaiian Sugar Plant. 

Assoc 3 (1) July 9) 
'P. A. Leheribauer 
' Alexander MacElwee 
> E- B. trains (Cereal Courier 13: 9- 

April 30, 1921) 



EBM (2) - E. B. Mains (Unusual rusts 

on Nyssa and Urticastrum. Am. 

Jour. Bot. 7: 442-45I. Nov. 

1921. 
OHM - G. H. Jlartin 
JL1 - J. Itatt 
BMo » Bright UoConnell 
IEM - I. E. Melhus (Mosoio studies. 

Phytopath. 12: 42. Jan. 1922 
WM « V/oodbridge Metoalf 
DGK - D. 0. Milbrath 
LOO ■ L. 0. 0verholt2 
OVP - 0. V. Piper 
CKS - 0. M. Coherer 
S&D * Shear, C. L. and Dodge, B. 0. 

(L^cologia 13-. 135-170. May 1921) 
JLS - John L. Sheldon 
JAS -John A. Stevenson 
HET « H. E. Turley 
CAW - C. A. Weigel 
FY.' » Freeman Vleiss 
SM2 - S. M. Zellor 

Digitized by GoOgk 
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A general summation of the distribution and prevalence in the United States 
of the diseases of the hosts mentioned in this summary has been made impossible 
due to the lack of the neoessary data. Therefore it is neoessary to issue the 
information in list form with here and there a few scattered general notes. Data 
have been taken from reports of past years in the case of the Qoniferae and oer- 
t*>in of the ornamental hosts. 

No doubt a great many of the diseases listed in the following pages are 
nation-wide in their distribution, but owing to lack of attention by pathologists 
in general to the diseases of these plant groups, definite data are not available 
for summarizing. 

This past season an effort has been made to gather more detailed informa- 
tion on certain important conifers. A few reporters responded most helpfully. 
Later it is hoped to do the same with oertain important hardwoods used either for 
economic or ornamental purposes. 

With the growing realization of the value of our trees and ornamental 
plants may there also be impressed upon the mind the necessity of protecting these 
groups of hosts from disease havoo. During 1921 the olimatological phenomena 
were unusual with regard to rainfall and temperature. The weather for 1921 and 
the temperature by months has been summarized in Plant Disease Bulletin Supplement 
20. Sinoe the growing realization of meteorological effeots upon trees and orna- 
mental plants ie increasing, it is hoped that more attention will be paid to this 
phase of pathology. 

Soil conditions play an important role also in shade tree and ornamental 
plant health, as it eooftmhappens that transplanting s are made to situations that 
are wholly unfavorable for growth. 

An effort has been made to present a more complete list of references 
pertaining to the diseases of plants given in this summary. 

The authority for the scientific names of the forest trees of the United 
States has been George B- Sudworth's "Check List of the Forest Trees of the 
United States." Scientific names of all other trees have been taken from Bailey's 
"Standard Cyclopedia of Horticulture." 

The following report on meteorological effeots in the Paoific Northwest 
has been prepared by J. S. Boyce, Office of Forest Pathology: 

Winter Injury : The winter of 1919-1920 in the region west of the summit 
of the Cascade Mountains was characterized by a long period of drouth and unprece- 
dented low temperatures. The results were apparent in the spring and summer of 
1$20 v/hen the injury beoame apparent on trees and shrubs. Large ornamental chest- 
nut trees ( Castanea dentata ) were killed outright, especially in the neighborhood 
of Oregon City. Even the native speoies did not escape. Dogwood ( Cornus 
nuttallii) was frequently top killed. 

Snow and Ice Damage : During the latter part of November and early December 
1921 a snow and ice storm of unusual severity swept through the gorge of the 
Columbia River. Considerable damage was oaused to the hardwoods by branches and 
tops breaking under the heavy load of snow and ice, and to second growth conifers 
by breaking of the tops. Douglas fir suffered considerably. However, the area of 
damage is not extensive. 

V,'ind Damage : . On January. 29, 1921 a wind storm swept the west ooast of 
Washington and extended inward for about 100 miles. At Grays Harbor the wind 
reached a reoorded velocity of over I4O miles per hour before the instrument was 
wrecked. It has been estimated that more than six billion feet board measure of 
merchantable timber was blown down by this storm, most of which cannot be salvaged 
and becomes a total loss. . ^< ■ . 

A oruise of a portion of the area this past summer by the U. S. Forest 
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Service shows a total loss of 14.4$ and the relative damage by species. 

Speoies Per oent 

Douglas fir (P seudptsuga taxi folia ) £71 

Western hemlock ( Ts u fia heterophylla ) 18.9 

Silver. fir ( Abies araabilis ) 3,6,7 

Western red cedar ( Thuja plioata) 6.2 

Sitka spruoe ( Pioea sitohenals ) , 9.8 

Naturally the shallow rooted hemlock and silver fir, and to a lesser 
degree spruoe, suffered most severely. Sound trees were uprooted by the foroe of 
the wind. The ezoeBBive winter rainfall previous to the storm favored this by 
softening the soil. Treee with butt rot caused by the velvet top fungus ( Polyporus 
sohweiniUil ) were usually broken off from the ground level to a height of 15 feet. 

Dr. J. H. Paull has ably presented some forest problems he finds existent 
in Ontario which can well be applied to our forests also. Therefore, herewith 
is copied some of hie remarks from "Some problems of forest pathology in Ontario." 
Jour. Forestry 20: 67-70. Jan. 1922. 

"Buttrots constitute the outstanding destructive agencies 
at work in our Ontario forests. No forest is exempt, and every 
mature stand becomes more and more susceptible with increasing 
age. The time inevitably cooes when they bring about an acceler- 
ated loss of stumpage values through deterioration. They are 
also responsible for most windfalls and consequently for the vast 
amounts of debris that litter the floors of our forests, afford- 
ing a limitless supply of highly combustible wasted materials. 
And finally butt rots are dominant influences in relation to the 
sueoession of cover types in unregulated forests. Fortunately 
they are almost altogether restricted to mature or suppressed 
timber; young trees are practically immune. This faot greatly 
simplifies the problem of control. Plainly butt rot problems 
will be very largely solved in the administration of any good 
policy of forest management. 

"One of the unexpected drawbaoka encountered in investiga- 
ting butt rots has been the lack of information on even the 
identity of the oausal organisms. This applies especially to the 
larger number of butt rots of oonifers. Balsam rots may be oited 
as an extreme case; though several types ooour in living balsam 
trees, nobody as yet, so far as the literature shows, has definitely 
established a connection with a specif io oausal factor in any 
single case. To help meet this situation investigations were 
begun two years ago, and are now being carried. on with fruitful 
results. The methods employed are those so suooesefully used in 
oultural diagnostic studies of baoteria. 

"But there are other fundamental problems of even greater 
importance calling for solution, such for example as the rate of 
progress of butt rot infestations, the relation of butt diseases 
to the age of the host epeoies, to the speoifio resistance of the 
host and to environmental factors. And here we would include suoh 
topics as soil characters, crowding, mixed stands, and climate,- 
all of whioh have a direct bearing on the relation of butt dis- 
eases to yield and hence to the question of the right time of 



harvesting. The solution of these problems will, demand time, 
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patience, and a force of trained investigators, but the results 
attained will be of the greatest value in the administration of our 
forests of today and tomorrow." 



DISEASES CF CONIFERS 



ARBORVITAE (Thuja oooidentalis) 
Diplodia sp. 
Alabama (JFC) 

Keithia thu.llna Durand 
Virginia, Wisoonsin 

Leptosphaeria sp. 
Pennsylvania 

Macro sporium sp. 
Indiana (JFC) 

Mycosphaerella sp. 

Pennsylvania, Alabama 

Pestaloizia oonigena 1>iv. 

Minnesota 



Recurvaria thulaella Kearf . 
New York (JFC) 

Septobasldium ep. 

North Carolina (JFC) 

Root rot oaused by *nfar©rable 
cultural conditions 
New York 

Leaf scorch 

New York, Nebraska 

Winter in.1urY 

Maine, Ohio, Minnesota, Iowa (JFC) 

Diebaqk oaused by lack of soil 

moisture 
Pennsylvania 



Pestaloatia funerea Desm. 

Virginia, North Carolina, yissieeippi Tip-dying , cause undetermined 

New Jersey 
Pestalozsla Bp. 

Alabama (JFC) 

Phoma thujana ThOm. 

New Jersey (JFC), Michigan (JFC) 



ARBORVITAE, CHINESE (Thuja oriantalis) 
Nursery b light oaused by Phoma sp. 

Pennsylvania, Illinois, Iowa, Nebraska, and Kansas 



Qhlorosite , oause undetermined 
Kansas 



Winter in.1ury 
Kansas 



CESAR. INCENSE (iAbooedrua deourrene) 

Heartwood rot oaused by PolyppruB amarus Hedge 
Oregon - Jackson (JSB)' 

Widespread throughout range of host and oausing losses up to 50% or more In 
overmature stands. (JSB/ 

Digitized by VjOOQIC 
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Inoense cedar rust caused by Gymnp sporangium blasdaleanum (D.& H.) Kern 
Oregon 

This disease is characterised by the formation of oonspicuous, compact 
witches' brooms. Individual sprays may be killed outright. Swell- 
ings on the limbs or the bole sometimes result from infection. The 
disease is widespread throughout the range of the incense oedar and 
where severe greatly retards the growth of the host. (JSB) 

Stlgmatea sequoiae (Cke. & Hk.) Saeo. is found on living leaves of inoense oedar 
in California and southern Oregon rather frequently. Weakly, if at 
all parasitic and causing no apparent injury to the host. (JSB) 

CEDAR, RED (Thuja plioata) 

String y butt rot caused by Poria w elrii Hurr. 

Washington - occasional; onuses small amount of oull, decay only in heart- 
wood and confined to stump butt log. (JSB) 

But trot of heartwood . oause undetermined 
Washington (JSB) 

The decay closely resembles that caused in other species by Polvporus 
sohweinitsii . Common in Washington and probably also in Oregon; 
causes a small amount of oull., (JSB) 

Leaf bli g h t caused by Hen der spfiia thvoj.de p Cke. k £11. 
Oregon (jSB) - Rare, of no economic importance. 

Cedar leaf-blipht caused by Keitfaj .a thuiina Durand . 
Washington, Oregon - (JSB J 

Common throughout range of the host, principally attacks small trees and 
when severely attaoked the trees from a distance look as though they 
had been soorohed by fire, the disease also retards the growth of 
infected trees,, but exact figures on loss increment are not yet 
available. (JSB) 

FIR, SILVER (Abies amabilis) 

Meedle cast oaused by Lophodermium nervisequium. Hart. 

Oregon - causes premature shedding .of older needles. (JSB) 

Fir-fireweed rust caused by Puooiniastrum pustulatum (Pers.) Diet. 
Washington - occasional, on needles of the season. (JSB) 

Fir-blueberry rust caused by Calatospora columnaris (Alb. & Sohw.) Kflhn 
Washington (JSB) 

Mistletoe caused by Ragpumofskya ocoidentalls abjetjna (Engelm.) Coville 
Oregon 

KIR, BALSAM (Abies balsamea) 

Fir-blueberry rust caused by Cal-yftOBPora columnaris (Alb. & Sohw.) Kflhn 

Pennsylvania - very local in central part of state, infeoted leaves die and 
fall off. (LOO) 

Fir-chiokweed rust caused by Melanosorella elatina (Alb. & Sohw.) Ar^tHMfl. 
oerastii (H. Mart.) Sohroet. 
Wisconsin 
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Mr -fern rust oaused" by Uredinof jeis mirabills (Pk.) llagn. 
Wisoonsin 

Fir Pho ma ( Phoma ap.) 
Now York 

Twig blight , oauee unknown 
Michigan 

Witches broom , oause unknown 
ULohigan 

FIR, WHITE (Abies oonoolor) 

Stringy brown rot cauoed by Sohlnodontium tinotgrium EH. & Ev. 
Idaho - general and common throughout state, severe. 
Oregon - Baker (Whitney, Oot. 28, 1920), Grant (Bates, Oct. 14, 1920) 

Klamath (Bly, NOT. 13; Odessa, Sept. Mj Reoreation, Sept. 13) and 
Wasco (Oufur, Oct. 8; Friend, Sept. 21) Counties. Stringy brown 
rot of the heartwood oaused by the Indian paint fungus results in 
enormous loss in merchantable timber. The decay is widespread 
throughout the range of the host, but the stands in the Klamath lake 
region and in eastern Oregon are severely affected. A cruising rule 
in the Blue Mountains of the eastern part of the state is to con- 
sider all trees over 18 inches in diameter at breast height as 
worthless and cull all smaller trees 25%. An investigation was oon- 
duoted on the Orater National Forest on the stringy brown rot during 
which it was found that 44S& of all the infections entered through 
fire soars. (JSB) 

Needle oast oaused by LoTfooderflium ne ryi sequ^um Hart. 

Oregon - Baker (Whitney, Oot. 38, 1920), Grant <Bates, Oot. 14, 1920) 

Klamath. Very common attacking the older needles and varying greatly 
in severity, not only in different localities, but on individuals 
in the same locality, mostly on saplings and small poles. This 
disease causes a premature death and shedding of the older, needles. 
The increment of infeoted trees is reduced more or less, depending 
on severity and oontinuity of attaok. (JSB) 

Fir needle oast caused by Phaoidium infestans Karat. 
Oregon - rare, not important . " ( JSB ) 

Fir-blueberry rust oaused by Oalyp to spore. ool|Umnaris . (Alb. & Sohw.) Knhn 
The two" observations reported are Per^dermjum oraamentale Arte. 

considered by some to be the aecia of C. oolumnar^ a ■ (JSB) 
Oregon - on needles of the season. (JSB) 

Witches 'b r oo m oaused by Ratoumofskra ooofrdenta^iB abjetina Englm. Coville 
Oregon - reduoee inorement of infeoted trees. (JSB) 



?IR, LOWLAND WHITE (Abies grandis) 

■ringy bro wn rot oaused by Boh, 

Uashington, Oregon - (JSB) 



Stringy brown rot oaused by Eohinodontium tinotorium Ell. t- Ev. r~* 
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Probably ocourn throughout the range of the host, causes considerable loss 
in mature timber. (JSB) 

Rot caused by Fomee officinalis Fr. 

Oregon * not uncommon in the Coast Range of the western part of state. 

Red-brown sapwood rot caused by Pomes pinfoo^a (Fr.) Cke. 
Washington (JSB! 

Oregon - very oomnon on fallen logs in western Oregon. 
Pound occasionally on living trees; of little eoonomio Importance. (JSB) 

TJhite root rot oaused by Polyporua drradem Pr . 

Washington - found on a living tree, rare, not economically important. (JSB) 
Oregon - one specimen oolleoted; the tree was apparently living. 

Fir-willow rust oaused by Melampsora exotica Rostr. 
Oregon - rare, of no importance. (JSB) 

Witches broom oaused by Raspumofsj ya occidental is abjetina (Engelm.) Coville 
Washington (JSB) 

Yellow wltohes broom oaused by ifelampsorell a elat l na (Alb. % Sohw.) Arth. 
Oregon - rare; of no importance; a oaeoma which seems to belong here has 
been found on needles of the season. (JSB) 

Mattinp oaused by Herpotriohla nigra Hart. 
Idaho. 

This disease has been reported as doing 'great damage in Rirope by 
killing and matting the leaves of Abies . 

Yellow root rot oaused by Sparasajs radlcata Weir 

Oregon - observed onoe. 

Sooty mold caused by DiawrosPg rlum sp. 
Washington (JSB) 

Oooaslonal throughout range of host, ot no economic importance, apparently 
little or not at all injurious to the host, on older needles. (JSB) 

Oladosporium sp. 

Idaho - 1915; perhaps saprophytic only. (JPC) 

Needle oast oaused by IfOphodermimn nervisoqulua Hart. 
Oregon (JSB) 

Common throughout -the range of the host, causes premature shedding of older 
needles. (JSB) 

Fir-Fir eweed , rust oaused by PuoolniaBtrvn puetulatum . (Pers.) Diet. 
Idaho 
Washington - widespread in western part of state, of little eoonomio 

importance, kills needles of the season. (JSB) 

Fir-A.th y.ri um rust oaused by Uredlnopsia oopelandi Syd. 
Washington - rate. (JSfiT 
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Fir-fern r ust caused by Uredinopais mirabili s (Pk.) Magn. 
Washington. (JSB) 
Oregon. (JSB) 

Coranon throughout the range of the host, on needles of the previous 
season which are killed, injury to host is slight. (JSB) 

FIR, AIPINE (Abies lasiocarpa 

Matting , oauaed by Herpotrichla sp. 
Idaho 

Yellow witches broom oaused "by I frlampaprella elatira (Alb. ft SohW.) Arth. 
UtaK 

FIR, RED (Abies magnifies) 

Witches broom oaused by Ra tou mpfsky a oooidentalis abietina (Engelm.) Coville 
Oregon 

California - in the Lit. Shasta region of northern California this mistletoe 
causes the witches broom of red fir; infected branches are commonly 
killed by the .parasite; impossible to estimate aggregate damage, 
but on the whole not serious. (JSB) 

FIR, tlOBl£ (Abies nobilis) 

Witches broom caused by Ratoumofskya oooidentalis abie'tjna (Bigelm.) Coville 
Oregon 

FIR, SHASTA (Abies shastensi's) 

Stringy brown heartwood rot caused by' Eohlhodontium tinotorium Ell. & Ev. 
Oregon 
California - most prevalent in Kb. .Shasta region of the northern part 

of state. (JSB) 
Occasional throughout range of the host, small amount of loss oaused. (JSB) 

FIR (Abies spp.) ' 

Ti'itohes ■ b room, oa'us* unknown. 
Washington 

Cladosporlum sp . 

Rhode Island (JFC) 

Qytospora pinastri Pr. 
YTisoonsin (JFO) 

Fusl o ocoum abietinum (Hart.) Prill- & Del. • ( Phoma abietina Hart.) 
New Hampshire (JFC) 

i!aorosporimn sp. or Alternaria ap. 
Indiana (JFC) 

Pestaloatja sp. 

Distriot of Columbia (JFC) 
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Brown root and b utt rot caused by Pomes annosus Pr. 

Oregon - infrequent in western part of state on fallen logs and upturned 
roots of fallen trees. 

Rot caused by Trametes carnea V/ettst. 

Oregon - the most common wood-destroying forms on fallen Abies spp. in 
western Oregon. 

Rot caused by P olyporus flssus Berk. 

One of the common wood destroying forms found on down logs in western 
Washington and Oregon. (SMZ) 

Red-broan root and butt rot oausad by Polyporus schweinltzii Pr . 

Common in western Washington and Oregon, but no special survey has been 
made . (SMZ) 

DOUGLAS FIR (Pseudotsuga taxifolia) 

The loss through decay in stands of Douglas' fir in the Pacifio Northwest 

is very large according to. Dr. J- S.'Boyoe, Forest Pathologist, Offioe 
of Forest Pathology. He states that in certain oasee the cull figure 
may reach JjOjS or more and that a loss of 20% in overmature stands 
is the rule rather than the exception. It is only in young stands 
of second growth that Douglas fir ie relatively sound. 

Dr. Boyce also states: "Four species of wood destroying fungi 
are responsible for all but an infinitesimal portion of the decay 
found in Douglas fir and these fungi are very widespread. They are 
the ring scale fungus ( Tramete s pint'' (Thore) Fr.) causing decay known 
as conk rot which extends throughout the tree, the velvet top fungus 
( Polyporus sohweinitzli Fr.) causing'red-brdwn butt rot usually 
confined to the stump and butt log,' the quinine fungus ( femes laricis 
(Jacq.) Murr.) causing brown trunk ret which extends throughout the 
tree, and the rose colored Forces (Fo rti es Eg?,. 6 . 1 ? ? * ( A It>. * Schw.) Cke.) 
causing yellow-brown . top rot commonly" found in- the upper portion of 
the bole or in the top. Of these, oonk rot causes by far the greatest 
loss. Measurements of l r /0 mature, merchantable trees showed a total 
loss from decay of 45 per cent distributed as follows: conk rot, 39 
per cent; red-brown butt rot, "2. 5 per cent; brown trunk rot, 2 per cent 
and yellow-brown top rot, l.j pei* cent. In western Washington and 
Oregon fungi cause losses of from £0 to 50% or more of the merchantable 
timber In over mature stands." 

Conk rot caused by Tr ametes pini (Brot.) Fr. 
Washington (JSB) 
Oregon (JSB) 
The moat common fungus destructive to merchantable timber In western Oregon. 

Red- brown butt-rot oaused by Polyporus sohweinitzli Fr. 
Washington (JSB) 
Oregon (JSB) 
Commonly found but not such a serious factor as Trametes pini ■ (SmZ) 



424 



Brown trunk rot caused by Pomes officinalis 7r. 
Washington. (JSB) 
Oregon (JSB) 
Occasionally found. 

Ye ^ow-brown top, rot caused by Pones rOaeus (Alb. and Sohw.) Cke. 

Dr. S. M. Zeller says that the European form is seldom found but that a 

thin form which he is calling Trametes o arnea is the most common 

fungus found on fallen logs in western Oregon. 
Oregon (JSB) 

Needle bli gh t oaused by Phaoidium sp . 

Oregon - occasional, retards growth of young trees. Ref. Jour. Agr. Rob.: 
10, No. 2, p. 99- (JSB) 

Witches broom oaused by Raaoumofskya dou^lasil (Engelm.) Kuntse 
Oregon (JSB) "" 

Or. Boyoe reports that false mistletoe is serious but that fortunately it 
does not occur in the typioal rain forests west of the Cascade 
Mountains and north of the Umpqua-Rogue River divide, and he con- 
tinues, "but it is very frequent in southern and eastern Oregon and 
eastern Washington. Infected trees develop enormous brooms, in many 
oases the entire orown of large trees beoomes a huge witches broom. 
Mature trees may be killed and the rate of growth of infected trees 
is much reduoed." 

Rust caused by Molampsora, albertensla Arth- 

Oregon - eastern part of state, occasional occurrence. (JSB) 
California - northern section of state, oooasional ocourrenoe. (JSB) 
Needles of the season are attacked but the resulting injury to the host is 
very slight, normally found on small saplings. (JSB) 

Phonopeia disease oaused by Phomopsls pseudotsujwe Wilson 

Reported as occurring in England and Scotland where the disease attaoks 

stems and branches, causing swelling above affected area, oraoking of 
bark or around edge of canker, girdling branch and causing death. In 
some oases the effect is very similar to Bofrrtia attaok. Mention of 
this disease is made at this time in hopes that all interested in 
diseases of conifers will keep an open eye for any indication of this 
disease In the United States. Following are two references: 

Acook, N, L. A. Phomopsia disease of Douglas fir. Gardiner's 
Chronlole III, fy: 45, Jan. 22, 1921, No. 1776. 

Wilson, Malcolm. The diseases, of the Douglas fir. Trans. 
Royal Soot. Arborioult. 800., 35: 77-78. Sept. 1921. 

Sap rot oaused by Tomes plnioola (jr. ) Oke . 
Washington. 

Polyporus y olvat uB Pk. 
Idaho - severe. 

"Although this Is not usually regarded as a tree disease in any of the 
general texts', states Dr. Henry Schmitt of the Forestry College, 
University of Idaho, "it Is my opinion that it is one of the most 
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Important. Field observations tend to indicate that the fungus 
comes in after trees have been injured by fire. The fungus seems 
to be parasitic, killing .the bark, oambium and sapwood. I have 
observed fruiting bodies of Ibis fungus in trees having a green 
healthy foliage and on trees which have evidently been killed by the 
fungus. This fungus would beer further investigation." 

Sparassjs radioato. Weir 

Montana, Idaho, Washington, and Oregon. 

Weedle blight caused by an undetermined fungus of the Stiotidaoeao 
Montana and Idaho. 

Meruliosa caused by Merulios e amerioanus Burt and M. brassloae fjaj^fc Sohw. 
Oregon - rather common in western part of state. 

These two fungi evidently do considerable damage in dimension timbers, 
both in the natural stands and in structures. (SMZ) 

Damping off (oause unknown) 

California - often rather serious in seed beds, acid treatment seems to 
give good protection. (WM) 

Meteorological effects 

California - cold winds or quiok ollmatlo ohanges in spring often oause 
death of new growth twigs and leaders. (WM) 

Smoke poisoning 

California - This host is quite sensitive to ooal smoke in cities; in 
San Francisco and vioinlty many trees have died from this. (WM) 

HEMLOCK (Tsuga canadensis) 

Twig blight oaused by Conangium balsaaeum var. abietis Pk. 

Pennsylvania - On recently killed suppressed, hemlocks, not known certainly 
to be a parasite. (LOO) 

leaf oone and twig rust oaused by Melampsora abietis canadensis (Pari. ) Ludwig 
Pennsylvania - Almost entirely absent on trees where it was rather abundant 
in 19ZO. (LOO) 

Wisconsin ... 

L ea f rust oaused by Puooiniastrum myrtllll (Solium.) Arth. ■ (Periderm! um 
Peckll ThumTl 
Pennsylvania - central part of state; on an oooasional leaf only as first 
observed June 23 when aeoia were just bursting in two parallel rows 
on the lower surface. Vaoolnium abundant in the locality where rust 
was found on needles. (LOO) 

Qanod erma taugae Murr. ■ (Pomes teugae (Murr.) Saoo.) 
Massachusetts (JK3) 

Peridermlum sp. . 

North Carolina, Wieoonsin. 
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HEMIDCK, WESTERN (Tsuga heterophylla) 

Stringy brown rot oauaed by Echinodontium tinctorium Ell. A Ev. 
Washington (jSB) 

Oregon - a resupinate form occasionally found 
This rot of the heartwood appeared to he the moat destructive decay of 

hemlock in the Paoific Northwest and is probably widespread through- 
out the range of the host. (JSB) 

Heart rot oaused by Trametea pinl (Brot. ) Fr. 
Washington - not unoommon. (JSB) 
Oregon - infrequently observed. 

Sulphur heart rot oaused by Pplyporus sulphurous (Bull.) Fr. 
Washing ton (JSB) *"' 

Root and butt rot oaused by Pomes anno sub (Ft.) Oke. 

Washington - occasional, apparently causes little loss. (JSB) 

S. M. Zeller notes its ooourrenoe in the Paoiflo Coast Range as infrequent. 

Red-brown sapwpod rot oaused by Pomes pinioola Fr . 

Washington - oocasional, resulting loss minor. (JSB) 

This fungus commonly occurs on dead trees but is sometimes found causing 

decay of living trees. (JSB) 
Not uncommon on standing hemlock and a real factor in decay of fallen 

logs. (SIR) 

Bust oaused by Caeoroa dubium Ludwig 
Washington (jSB) 

Sooty mold oaused by QlmeKBporium sp. 

Washington - oocasional throughout range of host, apparently causes no 
Injury, or if it does it is very slight. (JSB) 

Witches broom oaused by Raioumofskya tsugensls Rosend. 
Washington, Oregon. (JSB) 
The false mistletoe oauses pronounced witches brooms which reduces the 

inorement of the host. Not severe in western Washington and Oregon. (JSB, 

HEMLOCK, MOUNTAIN (Tsuga mertensiana) 

Black felt-blight oaused by Herpotrjohia nigra Hart. 
Oregon (JSB) 

HEMLOCK (Tsuga spp.) 
Pestalozsla sp. 
New Jersey ' 

S tysanus sp- 

West Virginia (JPO) 



Sooroh caused by weather conditions 
Connecticut 
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JUNIPER, SOUTHERN RED (Juniperus barbftdenais) 
Nursery b lig h t caused by Phoma sp. 

Reported found in Pennsylvania, Illinois, Iowa, Nebraska, and Kansas. 

JUNIPER, EWARF (Juniperus communis) 

Juniper needle cast caused by lophoderroium luniperinum (Pr.) de Not. 
Washington, Oregon. (JSB) 

IB the instanoeB of these findings the fungus was only weakly if at all 
parasitic. (JSB) 

Rust caused by Qymno spo rang ium sp. 
New Hampshire (JPC) 

JUNIPER (Juniperus communis depressa). 

Rust caused by Gyrono sporangium olavip e a Cke. 4 Pk. 
Wisconsin 

Rust caused by Qymno sporangium davisii Kern 
Wisconsin 

Rust caused by Qymno sporangium clavariae forme (Jaoq.) EC. 
Wisconsin 

JUNIPER (Juniperus oonmunis sibirica) 
Nursery blight caused by Phoma sp. 

Pennsylvania, Illinois, Iowa, Nebraska, and Kansas. 

JUNIPER, WESTERN (Juniperus oocidentalis) 

Heart rot caused by Femes juniper inus Sohrenk 
Oregon (JSB) 
Probably oocurs throughout the range of the host. This fungus causes a 

great deal of deoay whioh causes considerable loss when the trees are 
worked up for posts or pencil stocks. (JSB) 

Sooty mold caused by Torula sp. 
Oregon (JSB) 
Probably occurs throughout the range of the host. Although this fungus was 

found growing on the resin from the glandular pits of the scale-like 

leaves it apparently was causing no injury. (J3B) 

Leafless tru e mistletoe - phoradendron li^tum Trelease 
Oregon - occasionally found. {JSB) 

TJjtohes brooms caused by Gv mnosporanf.ium kernjanum Bethel 
Oregon (jSB) 

Sometimes found. Causes a broom formation whioh is dense, compact and often 
globose in shape. (JSB) 

gitized ;iy uUUv It 



4^c 

JUNIPER (juniperus pachyohloea) 

Rust caused by Cyrmo sporangium grac liens (Pk.) Kern & Bethel 

New Mexico 
Nursery blight caused by Phoma sp. 

Pound in Pennsylvania, Illinois, Iowa, Nebi-asia, r.nd Kansas 
JUNIPER (Juniperus prostrata) 

Nursery bllfiht caused by Phoma sp. 

Pound in Pennsylvania, Illinois, Iowa, Nebraska, and Kansas. 

JUNIPER, ROCKY. MOUNTAIN (Juniperus scopulorum) 

Rust oaused by Qynnosporangium .juvenescens Kern 
Utah. 

Hust caused by Gy mno sporanfiium nehtard Arth. 
Utah 

Nursery blipht caused by Phoma sp. 
Kansas 

JUNIPER (Juniperus sibtrica) 

Rust caused by Gymno sporanfiium Iuniperinma (L.) Y&rt. 
Utah 

JUNIPER (Juniperus utohensis) 

Rust caused by Gymno sporangium inoonspicumn Kern 
Utsh 

Rust caused by Gymno spo ran&ium nclsoni Arth. 
Utah 

JUNIPER (Juniperus vir^iniana) 

Dot h id ca sphaeroidea Cke . 
Louisiana 

Rust oaused by Gymno spor an pium ■-e.rmlnale (Schw.) Kern » ( Gvmnosporanf.ium 
clavipea Cke. « Pk.) 
Pound In New York, Pennsylvania, and Iowa. 

Rust caused by G y mno spor an fiiuni rJ-obo sum Pari- 

Reported in Massachusetts, Pennsylvania, West Virginia, Wisconsin, Minnesota, 
Iowa, Kansas, and North Dakota. 

Rust caused by Gymno gjwranj iutn f juaiperi-vlrr,inianae Schw. » ( Gymno sporangium 
macropus LkT) 

Reported from Pennsylvania, New Jersey, Virginia, West Virginia, Georgia, 
Alabama, Wisconsin, Minnesota, Iowa, Nebraska, South Dakota, and 
Montana. 

Rust oaused by Gymno sporangium /tuvenescens Kern 

Wisconsin 
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Rust caused by Gymno sporangium spp. 

Massachusetts (JFC), New Jersey (JFC) , Maryland, West Virginia, North 
Carolina, Iowa, North Dakota, South Dakota, and Montana (JFC). 

Nursery blight caused by phpma sp. 

Pennsylvania, Illinois, Minnesota, Iowa, Nebraska, and Kansas. 

Root rot oaused by Polyporus purpureus Fr. 
Iowa 

Spbaeropsis ju n ip e r i Pk. 
New York (JFC) 

Macro gporium sp. 
Kansas 7 JFC) 

Fomcs annosus Fr. 

District of Columbia (JFC) 

Cytospora sp. 

Massachusetts (JFC) 

Diplodia sp. 

Pennsylvania 

Chlorosis - non parasitic 
Kansas 

Winter injury 

Kansas 

Nurgery blight - undetermined 
Nebraska and Kansas 

Heart rot - undetermined 
Maryland 

Root rot - undetermined 
Alabama (JFC) 

JUNIPER (Juniperus spp.) 

Rusts caused by Gymno sporangium botryapites (Schw.) Kern 

Massachusetts, Rhode Island, Connecticut, New Jersey, Pennsylvania and 
Alabama 

Qymno sporangium clavarlae forme (Jacq.) DC. 
Vermont and Michigan 

Gymno sporanr.imn r.erminale (Schw.) Kern • (G; 
Connecticut [JLS) 
Pennsylvania (CMS) 
South Carolina - caused some damage to ornamental cedars near headquarters, 

Camp Jackson. \i^- 

Reported in previous years from New York, New Jersey, Pennsylvania and Iowa. 
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LARCH (Larix laricina) 

Lurch willow rust oaused by Ifelampsora bl,;elowii ThUm. 
'Wisconsin (jJD) ' 

Larch-Mroh rust oaused by fcclampsoridium betulinum (Pers.) Kleb. 
Wisconsin (JJD) 

Heartwood rot caused by Trametes. pini (Brot.) Fr. 
Minnesota 

LARCH, WESTEKi (Larix occidentalis) 

Br ow n trunk rot caused by Fomes officinalis Fr. 
Oregon (JSB) 
Probably distributed over range of host and eausinc considerable loss. (JSB) 

Red brown heartwood butt rot caused by Polyporus oohweirnitsii Fr . 
Orecon (JSB) 
Probably distributed throughout range of the host. (JSB) 

Heartwood rot oaused by Trametes pini (Brot.) Fr. 
Oregon TJ SB) 
Probably found throughout ran^e of the host. (JSB) 

Meedle cast caused by H ypodermella laricls Tub. 
Oregon (JSB) 
Small trees are sometimes almost defoliated. 

Larch mistletoe oaused by Rasoumofskya lariois Pipe r 

Idaho - moderately Important, very common on larch in certain seotions of 
the Payette Lake region. 

Orecon (JSB) 

The mistletoe is widespread. It causes large witches' brooms which may 
ultimately result in the death of the tree . The rate of growth is 
greatly reduced and many trees are deformed by this disease. (JSB) 

Needle blifiht oaused by Lophodermium laricinun Duby 
Idaho 
Washington 

Yellow root rot oaused by Sparassis radicata V/eir 

Occurs in Montana, Idaho, V.'ashington, and Oregon. 

LARCH (Larix spp.) 

Canker caused by Dasyschypha willkomoii Hart. 
Michigan 

P archment pore fungus rot caused by Polystictus persamenus Fr. 
Minnesota 

Valsa abietis Fr. 
Ohio 
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F horropgia pSt,'udotsuf:a 

WlZ»on, ?'alcolw. A new recorded disease on Japanese larch. Tratw- JU 
Scott. Arbor. Soc. 35; 73*74. September 1°/21. 

Merla laricis Vuill. 

Hiley, W. E. The larch needle-cast fungus. Quart. Journ. For. 15* 
57-62. illus. pi. Jan. 1921. No. 1. Literature cited: p. 62. 

Gyr.mo£Pomn.;J uin ."loborum Pari. 
Connecticut (JLS) 
Minnesota 

Reported previously from Connecticut, Hew York, Virginia, Vest Virginia, 
Mississippi, Texas, Oklahoma, and Kansas. 

Qymno sporangium iunjperi-virfiinianae Schw. - ( Gymno sporangium macropus Lk. ) 
Connecticut (JLS), Pennsylvania, Maryland (JFC) , Virginia (jKJ), 

Ohio - considerable in some localities, the disease is recognized 
to be confined to southern Ohio (RCT), and I&nnesota. 
Reports to Plant Disease Survey in previous years from Massachusetts, 
Connecticut, Hew Jersey, Hew York, Pennsylvania, Delaware, West 
Virginia, South Carolina, Alabama, Oklahoma, Ohio, Illinois, 
Minnesota, Iowa, Nebraska, and Kansas. 

Qyrano spo rang ium neleoni i Arth. 
Utah 

Gymnosporan r iu ci nidus-avis Thaxt. 

Pound in Massachusetts , New York, and Nebraska. 

Gynno soor an b ium spp. 

Massachusetts, Colorado. 

Blight caused by Pestalozzia funerea Desm. 
Illinois 

Blight caused by Pestalozzja sp. 

Michigan 

Nursery b?.ight caused by Phoma sp. 
Rhode Island, Penney Ivania, (JFC) 
Indiana - local, moderate amount of damage. (HET) 



PINE (Pinus attenuata) 

Lodgepole pine mistletoe caused by Rasoumofskya araericana (Nutt.) Kuntze 
Reported from Oregon 

PEJE, AUSTRI-iK (Pinus auetriaca) 
Rust caused by Cronartiuia sp. 
Chio, Nebraska 

C a ni:er caused by Nectria cucurbitula Sacc. 

Pennsylvania - local, severe; a number of trees on an estate badly 
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damaged. (CMS) 

Twi g bl i gh t oaused by Fhysaloapora cydonlae Arnaud 
Connecticut 

Dieba q k caused by Diplodia sp. 
? T ew Jersey 

V.'inter injury and killing 
Ccrnecticut, iiansas 

Elight - cause unknown 

Pennsylvania - Fernhill Park, Germantown, Philadelphia, June 6, about one 
third of a planting of young Austrian pine were affected, the 
young leaves had a burnt appearance. (AM) 

Kacrosporium sp. 

V.eri Jersey (J?C) 

jfiy cospjiae rail a tulasnei Jaoz . 
New Jersey (JPC) 

Thelephora laciniata Pers- 
Rhode Island (JftJ) 

PIKE, LCDGEPOLE (Pinus contorta) 

Ero vjn trunk rot of the heart wood oaused by Pomes officinalis Pr. ■ Fomes 

laricls (Jacq.j Murr. 
Oregon (JSE) 
Probably found throughout ri'.n : -;e of host, aggregate loss small. (JSB) 

Red b rown butt rot of the heartwood caused by Polyporus schweinitzii Pr. 

Oregon (JSB) 
probably found throughout ronce of host. Infeoted trees are often broken 
off near the ground level by wind, aggregate loss small. (JSB) 

Rust causta by Cronartium cerebrum (Pk.) Hedge. & Long 
'Idaho 

We stern pine ,-all rus_t caused by Cron^rtium harknessli (Moore) Keinecke 
Washington - San Juan Island (Si,;2) 

Oregon - both galls and small witches brooms are formed as the result of 
infection between Emigrant Camp and Summit. (JSB) 

Fusiform sail s caused by Cronartiurr. ftlanmntosmn (Pk.) Hedge. & Long 
Oregon - occasional (JVB) 
Probably occurs throughout range of host but not as destructive as 

C. harknessii (JSB) 



Rust caused by Cronartium pyriforme (Pk.) Hedge. & Long 

Montana 

Rust oaused by Croncrtium comptonlae Arth. 
New Hampshire 
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Needle oast c-used by Laphodermiu nt pinastrl (Schrad.) Chev. 
Oregon (JSB) 

Causes premature shedding of infected needles and reduces increment of 
heavily infested trees. Very widespread, (JSB) 

Needle blight caused by Kypoderma sp. 

Oregon - infected needles die. (JSB) 

Blight oaused by Neopeckia ooulterl (Pk.) Sa.cc. 
Oregon (JSB) 

Pound only at high elevations. Twigs and small branohes near ground die, 
due to death of needles. (JSB) 

Lpdgepole pine mistletoe caused by Rasoumofskya am eripana (Nutt.) Kuntze 

Washington - quite common on Mount Constitution, Orcas Island, as well as 

on eastern slopes of the Olympic fountains. (SMZ) 
Oregon (JSB) 
Throughout range of host, widespread and does considerable damage, causing 

the formation of huge witches brooms on trees attacked and greatly 

reduces their rate of growth. (JSB) 

PINE, JACK {Pinus divaricata) 

Rust caused by Cronartium cerebrum (Pk.) Hedge. & Long 
Minne sota 

Cronartium comptoniae Arth. 
Minnesota 

C ronartium pyri forme (Pk.) Hedge. 4 Long 
Minnesota 

Peridermium sp. 
Wisconsin 

Parchment pore fungus rot caused by Polystictus pergamenus Fr. 
Minnesota 

Needle cast caused by Lophode rati urn sp. 
Minnesota, '.','isoonsin 

Root gall caused by Fusarium ? (sp.) 
Nebraska 

Blig h t , cause undetermined 
Nebraska 

Rusts caused by Cronartium cerebrum (Pk.) Hedge. & Long 
Mississippi 

Caeoma strobilina Arth. 
Mississippi 

Coleosporium ipomoeae (Sohw.) Burr. 
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R usts oaused by Coleosporium aolidapinla (Schw.) Thfira. 
Delaware - common-, Mississippi. 

Coleosporiun tcrebinthinaceae (Schw.) Arth. 

/.labama 

PIKE, CPRUCE (Pinus glabra) 

Rust caus ed by Pfcridernium minutum Hedgo . f: Hunt 
Florida 

PIIIE, SUG.'Jt (Pinus lanbertiw») 

Ksedle oast oaused by Lophodermiam pinastri (Schrad.) Chev. 
Oregon (JSB) 

Common on needles found on the ground and occasionally is weakly parasitic. 
(JSB) 

j,'erulius brasaicaefolius Schw. 
Oregon 

Damping off probably oaused by P ythium debapranum Hesse 
California - very bad in nurseries. (Vfti) 

PINE', SWISS (Pinus montana var. mughus) 

Rust oaused by Cronartiur, oomptonjae Arth. 
New Hampshire 

PINE, WESTERN '.7HITE (Pinus nontioola) 

White pint blister ruct oaused by Cronartium ribloola Pisoher 

This disease was found in the Pacifio Northwest in the fall of 1921. This 
is the first time the disease has been found in the Meat. It has 
been found at several points in the Puget Sound Region of Washington 
confined to the cultivated blaok ourrant (Hi be 5 nigrum) r and two 
irfeoted eastern white pines (P inus strobua ) were located in a 
nursery at I,tt. Vernon, Washington. This is the first serious epidemic 
forest tree disease that has appeared on the Pacifio Coast. Unless 
this rust can be eradicated or properly controlled, the future of 
the commercially valuable western white pine and sugar pine beoomes 
very uncertain. (JSB) 

More detailed information on this disease is given under Pinus strobus. 

Blue stain caused by Ceratostomella pilifera (Pr.) Uint. 

Western whito pine ie extremely susceptible to blue stain of the sapwood 
when dried even under the best conditions, provided climatic condi- 
tion are suitable for development of the fungus; warm days with high 
humidity promote staining. Can be prevented by immediate kiln drying. 
(JSB) 

Reported also from Idaho. 

Sparassis radicata Weir 

Reported in Montana, Idaho, Washington, and Oregon. 

DgitizedbyVjOOQlC 
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PINE, BISHOP (Pinua murieata) 

Gall fungus,- probably PeridermiuB harknasail Moore Am. Auct. 

California - in native stands and plantations along coaat. (WM) 

FINE, MARITIME (Pinua pinaster) 

A plantation of this species at Chioo, Oalifornia has been dying from one end 
for several years . This may be due to climatio inf luenoea but it looks more 
like a root disease such as affects u Les Landeo" district in France. No 
evidence of disease ie apparent above ground, but all the trees in one half 
of the plantation have died. The trees are 25 to 3° yaws old. (fM) 

PINE, LCWOLEAP (Pinus palustris) 

Rust caused by Coleosporium laoiniariae Arth. 
Florida 

PIKE, BULL PINE (Pinus ponderosa) 

This species is relatively sound and free from decay. It is rarely that the 
loss in a stand will amount to more than two percent from all species of 
wood destroying fungi. (JSB) 

Heart rot oaused by Fomea officinalis Fr. 

Oregon - this rot may extend throughout tiie heartwood. (JSB. 
Distributed throughout range of host. (JSB) 

Red rot caused by Trametes Pinft (Brot. ) Fr. 
Oregon (JSB) 
Distributed throughout range of host, also known as ring scale rot- (JSB) 

Red brown butt rot oaused by Polyporus sohweinitaii Fr . 
Oregon (JSB) 
Distributed throughout range of host. (JSB) 

Vie stern pine Rail rust oaused by Cronartium harknessii (Moore) Meineoke 
Washington, Oregon (JSB) 
Causes galls and small witches brooms on infected trees. Occasional 

throughout range of host, kills infected trees or branohes thereof 
and retards growth. (JSB) 

Pine- Ocmandra rust caused by Cronartium pyriforme (Pk.) Hedge £ Long 
Montana, Oregon (JSB), California 
Aills young trees. This rust is locally destructive but, due to the fact 

that the alternate host Comandra is not widespread, the total- damage 
is small. 

Pine rust oaused by Oronartium comptoniae Arth. 
New Hampshire, Michigan, Llinnesota. 

Fine rust oaused by Cronartium ot,rebrum (Pk.) Hedge. & Long 

Pennsylvania - Greenwood Furnace, Huntingdon County, a large gall 5 inches 
in diameter, fbund near the base of a western yellow pine in a pine 
plantation. (LOO) 
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Needle caat and vt itches brooms caused by Hvpodeinc deformans Weir 
Oregon (JSB) 

Needle cast caused by Lophodcrmlum plnastri (Schrad.) Che v. 

Oregon (JSB) 

Distributed throughout range of boat. May vary from a weak to quite strong 
parasitic fungus. The variation depends on climatic conditions and 
also on the individual susceptibility of infected trees. Causes 
premature shedding of infected needles, attacks older needles. In- 
crement of infected trees reduced. (JSB) 

Paoifio Slope yellow pine mistletoe - Rasoumofskya campylopoda (Engelm.) Piper 
Oregon (JSb) 
This mistletoe is widespread. It is a serious parasite. Huge witches 

brooms and distorted trunks commonly result in large trees while 

many seedlings and saplings ore badly deformed or killed outright. 

The growth of infected trees is reduced in varying degrees, depending 

on the severity of infection. (JSB) 

Canker caused by Oenangium plniphilum Woir 
Montana - western part 
Idaho - Lake region of northern part of state, of considerable importance 

on trees 5-25 years or older, thrives best in moist, dense stands, 

where reproduction is overcrowded. 
Washington - eastern section of state. 

Weir, James R. Ogngjflgiun plniphilum n. sp. an undesoribed canker forming 
fungus on Pinua ponderosa and P. contcrta . Phy topath . 11: 294t29&- 
July 1921. 

Seedling b li ght caused by Cladosporimn herbarum Lk. 
Nebraska 

Damping off oaused by Fusarium sp. 
New Jersey 
District of Columbia 

Peridermium sp. 
Ohio 

Disoosia sp. 
Nebraska 

Polvporus volvatus Pic. 
Idaho - severe 

Winter killing 

New Mexico (JPC) 

PINE, YELLOW (Pinus ponderosa scopulorum) 

RuEt caused by Cronartium cerebrum (Pk.) Hedge. * Long 
Nebraska 
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PIKE, TABLE MOUNTAIN (Pinus pungens) 

gjjjt oaueed by Cronirtlum pyriformo (Pk.) Hedge- ft Long - (C. Cproandrae Pk..) 
P&nnsylvania - Ohorteroak, Huntingdon County, May 3°» 19 £ li found owe on 
a branch of a 15 or 20 year old tree; was fruiting on day found. (LOO) 

PIKE, 'JBRE&a (Pinus radiate.) 

Rust probably caused by Cronartium harknoasii (Moore) Meinocke 

California - seriously affected with a gall fungus in native stands and 
plantations along the California coast. (WM) 

PITT, RED (Pinus resinosa) 

Leaf cast caused by L opho dermium pinastrl (Schrad.) Chev. 
Minnesota 

Red-brown sapwood rot caused by Pomes Plnloola (Pr.) Ck©. 
Minnesota 

Pecky wood rot oauaed by Trametes pjnl (Brot.) Pr. 
Minnesota 

DamPinj| - q ff caused by Pyt hiu m debarjanwn Hesse 
Minnesota 

Seedling blight caused by Rhiaootonia sp . 
Minnesota 

Pitch pine bli ster rust oaused by Ooleosporlmn delicatulum (Arth . & Kern) 
Hedge. & Long 
Vermont 

N ee dle rust caused by Co l cosporium solldaginis (Schw.) Thflm. 
Vermont 

Blister rurt caused by Cronartium comptonjae Arth. 
New Hampshire 

PINE, PITCH (Pinus ridda) 

Rusts p aused by Colcpaoorium laoiniariae Arth. 
New Jersey 

Colecsporium solidafilnis (Sehw.) Thttm. 
Connecticut 

Cronartium oe rebrum (Pk.) Hedge. 4 Long 
Pennsylvania 

Crgnartiun oomptoniae (Pk.) Hed£C & LonG 

Occurs in New Hampshire, Vermont, Massachusetts, New York, and New Jersey. 
(JPD) 

Lea f east caused by Hypoderma sp. 
New Hampshire (JJC) 
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Leaf oaa t caused by Lophodermium pinastrj (Sohrad.) Chev. 

Rhode Island 

Pennsylvania - Chorteroak, Huntingdon County, Jan. 30, looally severe, 

caused yellowing and casting of leaves, also appeared to cause injury 
and death to entire spur branches before leaves reached maturity, so 
that affected leaves were much stunted. Leptostroma stage collected 
on January 30 and perfect stage, Kay 1°,09 , (100) 

R ust caused by Perldermlum sp. 
Ohio 

Pestalozzia funerea Desm. 
Massachusetts 

PINE, SCOTCH (Pinus sylvestria) 

Rust caused by Cronartium comptonlae (Arth.) 
New York, Ohio 

Colletotrlchum sp. 

Ohio - severe in seed beds, kills the growin,; point of seedling, limited to 
Lawrence County. 

Sphaeropsis sp. 

Rhode Island (J*E) 

Peridermiuro sp. 
Minnesota 

PINE, ICBICLLY (Pinus taeda) 

Rusts caused by Coleosporium laclnjarjae Arth . 
Florida 

Coleosporium solidaginis (Schw.) Thttm. 
New Jersey 

Cronartium cerebrum (Pk.) Hedgo. & Long 
Louisiana 

Cronartiuni qomptoniae Arth. 
New Jersey, Georgia 

PINE, SCRUB (Pinus virginiana) 

Bli ster rusts caused by Cronartium comptoniae Arth. 

Pennsylvania - Stone Valley. A survey of a small area ranging in ace up to 
30 years, showed 22-l/Z% infection. (LOO) 

Coleosporium hellanthi (Sohw.) Arth. 
South Carolina 



■dermium Bp. 

Delaware - most oommon in Sussex County, very abundant, injures trunk and 
branch . 
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PUIS, WHITE (Pinus strobus) 

White ping blister ruat caused by Cronartium ribioola Fiaoher 

STATUS OP WHITE PINE BLISTER RUST CONTROL IN 1921-22 
(Prepared by S, B. Detwiler, Offioe of Blister Rust Control) 

Eastern United State a 

Severe and wide-spread blister rust infeotlon took place in 1919 on 
white pine in the New England States and New York. Sinoe it requires three 
years, as a rule, for blister rust cankers to develop, the extent of this 
damage first became apparent during the early summer of 1921. Sample plot 
studies indicate approximately 200 peroent increase in cantor production 
occurred in 1919 • Infeotion in 1920 was very light. As a result of 
increasing damage, much interest has been aroused in the protection of pine 
woodlots from further ravages of the disease. Positive evidence is now 
at band that systematic work In destroying wild and cultivated currant and 
gooseberry bushes is effective in oheckine. the spread of the rust in areas 
thus treated. Control areas cleared of the secondary hosts of the blister 
rust in 1916 and 1918 now furnish convincing evidence of the suooess of 
looal control measures. 

The distance to which currants and gooseberries must be removed to 
safeguard pine stands does not exceed 900 feet under average conditions. 
Under favorable conditions, no oonmeroial damage to the pines will result 
if currants are destroyed within GOO feet, while in other oases, notably 
cultivated blaok ourrants, the bushes must be removed to a greater distanoe 
than 900 feet. The sporidia of the blister rust remain alive only for a 
few minutes after they are blown from currant or gooseberry leaves. This, 
together' with the fact that currant and gooseberry plants are less diffioult 
to exterminate than most weeds, are the chief factors contributing to the 
success of local oontrol of the blister rust. Cultivated blaok currants 
are the most heavily infected of all Ribes. They grow tall, usually are 
located in open spaoes exposed to the wind, they have a large leaf surface 
and retain their foliage very late in the season. In one instance 15° 
black ourrant bushes on an exposed hill top infected pines to a distanoe 
of 1.7 miles, while 12 infeoted black currants in a valley, exceptionally 
well screened, caused very limited infection of pine and for only a few 
hundred feet. 

In 19l6, blister rust infeotion was found generally distributed on 
Ribes on a line from Cape Cod to lake George and northward to the' Canadian 
border. Prom 1917 to 1921, the New England States, New York, Wisconsin, 
and Minnesota oooperated' with the Bureau of Plant Industry in developing 
practical local control measures. Oooperation between these states and 
the Federal government is oontinulhg for the purpose of securing the 
widespread application of oontrol measures. The Bureau of Plant Industry 
has assigned a number of blister rust agents to work in oooperation with 
the State Forestry Departments and the State Agricultural Extension 
Divisions. By this means, pine' owners are instructed in the methods of 
work and the oooperating State agency assists the pine owners to do the 
work effectively. 
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BUSTER RUST CONTROL DATA. 1921. PJ INFECTED EASTERN TERRITORY 



No. wild and cultivated 

ourrants and gooseberry 

bushes destroyed. 



No. acres cleared 
of wild currant & 
fi0oseberry _ b ushes. 



Average 
cost per 
a c r e . 



Connecticut 


41,476 


8,000 So 


33 


Maine 


57 , 012 


156,221 


022 


Massachusetts 


637,24? 


32,933 

137,827 

26,971 

6,319 


313 


New Hampshire 


1,661,156 


159 


Rhode Island 
Vermont 


m 


la2 

if 


New York 


730,587 


8,4^4 2 


Minnesota 


39,773 


b7"i 


Wisconsin 


tw.tm 
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TOTAL 


3,704,588 


386,221 


187 



The low cost of control work in Maine is due to the faot that in the 
section worked wild currant and goose terry bushes were very few and localized. 
Consequently large areas were eliminated by advance scouting, as containing no 
Ribes. The scouts pulled the scattered bushes and marked the Ribes areas for ore* 
work. A total of 152,413 acres were eliminated by the scouts and 3,808 acres 
worked by the orews. The per acre cost for soouting was only 1.2 cents while the 
crew work oost forty cents per acre. The average cost. for the whole area worked 
was 2.2 cents per acre. 

White pine will continue to be a profitable crop in spite of the ravages 
of blister rust, because its value is so generally recognised that pine owners 
seldom fail to act when informed on the situation. In most cases, all that is 
neoessary is to take the pine owner into his woodlot, show him blister rust infec- 
tion already present, teach him to identify the wild ourrant and gooseberry bushes, 
and to systematise the work of uprooting them. The high returns from the white 
pine growth are sufficient inoentive to quick action when the owner realizes the 
rust is on his pine or nearby, especially when he can be shown pines 7 to 15 
inches in diameter that are dead or dying from the disease, as is now the case in 
a number of localities. 

In 1921 the blister rust was found in Pennsylvania on currants and on 
native pine for the first time in this State. The disease evidently has spread 
from adjacent infected areas in New York. During the summer of 1922, pine infeo* 
tion has also been found in four localities in Miohigan. 
Western United States . 

The most important development of the year was the discovery of the white 
pine blister rust in the Pacific Northwest. The original discovery of the rost in 
the tfest was made in the fall of 1921 by Professor J. T. f . Eaetham, Provincial 
Plant Pathologist of British Columbia. This was on cultivated black ourrants at 
Vancouver, B- 0- Later, the blister rust was found on cultivated black currants 
at fifteen or more points on Vancouver Island and the mainland. Professor Eastham 
found diseased cultivated red currants and cultivated gooseberries at three points 
in British Columbia but these bushes were infected very lightly ard were grown in 
rows immediately adjacent to heavily infected black currants. An importation of 
about one thousand white pine seedlings from France to Vancouver, B. 0. in 1910 
is thought to be the original source of infection. This importation was of course 
made some years before the establishment of the blister rust quarantine in Canada 
and the United States. In November, 1921, Dr. Bethel and Mr. Putnam, of the 
Bureau of Plant Industry, found cultivated blaok ourrants infected with white pine 



441 

blister root at Sumas City, Mt. Vernon, Everett, and Fort Townsend, Washington. 
Later, Mr. L. N. Gooddinc of the Office of Blister Rust Control also found two 
five-needle pines at Mt. Vernon, Washington, whioh had blister rust canters on 
1917 wood. Infection apparently took place from adjacent cultivated black cur- 
rants. 

Previous to the above discoveries this disease was not known to occur in 
any place in North America west of the Stat* of Minnesota. Extensive field sur- 
veys during the season of 1922 have shown the following facts: 

(1) the white pine blister rust is widespread throughout the ooast pine 
belt of British Columbia on both pines and Rlbes. 

(2) It ooours on both pines and Ribes at Revelstoke and Beaton east of 
the dry belt in British Columbia, but has not been found on any host plant 
nearer than a hundred miles north of the international boundary in this 
region. 

(3) During the sunnier of 1922 it wasfbund on Ribes in the following 
counties of western Washington: San Juan, Island, Whatoom, Skagit, King, 
Pie roe, Clallam, Jefferson, Kitsap, Mason, drays Harbor, and Pacific. 
The number of localities and number of plants per speoies is as follows; 

Plages S peoies No. plants 

1 0. divarioata 1 

44 R. braoteosum 94 

b Cultivated red 15 

106 R. nigrum 709 

The disease thus far has not been found on pines in this region except a 
single canker of 1917 origin at Blaine near the international line in Whatoom 
County. 
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PINE, WHITE (Pinue strobus) 

Blister rust caused by Ptridermium sp. 

North Carolina - more prevalent than in previous years. 

Le af east caused by Hypoderma strobioola Tub. 

Pennsylvania - Stone Creek, Huntingdon County * present in a snail white 
pine seeding, apparently only old needles that were about to be shed 
are attacked, as it was found only on the needles of the previous 
year's growth; a single needle may be affected and all the cluster 
may be dead; spores matured in July. (LOO) 

Needle cast caused by Lophodermium lineare Pk. 

Rhode Island (JK3) 

Pennsylvania - Greenwood furnaoe, Huntingdon County - found on a few 

young white pines 12-15 years old, all needles prior to 1920 growth 
have been shed. Disease noted only on previous year's needles on 
which the appearance was that the fungus is decidedly parasitic and 
somewhat destructive; at a distance of a few feet the needles of the 
previous year have a wilted appearance and are more or less twisted; 
this fungus is easily distinguished from the other needle cast fungi 
in that the black apothecia are more or less continuous in lines 
along the leaf. (LOO) 

Needle cast caused by Lophodermium pinastri (Sohrad.) Cher. 

Pennsylvania - Greenwood Furnace, Huntingdon County - found on five year 

seedlings at the state nursery, rather severe. (LOO) 
Wisconsin 



Needle bll ~ht - non-parasitic 

Maine - There was a rather general turning browi of the ifcite pine trees 

in the southern Dart of Maine this year. The injury is characterised 
by the turning brown of the tips of this year's needles in all parts 
of the tree. In unusually severe cases, the entire needle, both in 
this and previous years' growth is affected and the tree dies. 
Ordinarily, however, recovery without any appearance of permanent 
injury seems more common. The trouble is very similar to that which 
caused a cood deal of alarm in 1907 and 1908 and was referred to at 
that time as the 'white pine blight.' There is no si^n of disease 
or insects and the present trouble is apparently entirely physiolog- 
ical. (STD) 
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Connecticut - vory prmlntt. ' * 

"Needle blight" of Pinus strobus has been reported by the Forest Service 
and by lumbermen many times from 1905 onward. Investigations were 
begun in 1918. The disease manifests itself as a reddening, of the 
new meedles and has been eo abundant that certain pint areas have 
assumed an autumnal coloration in midsummer. The. trouble has been 
variously ascribed to winter injury, late frosts, insects, fungi, 
eta., and has been confused with winter browning and sulfur fumes 
injury. It has been discovered that it begins with a killine of the 
roots, apparently due to a combination of soil peculiarities and 
drought oonditlons, hence the. root system is not able to supply the 
sudden demand for water made by the new foliage. Repeated blighting 
results in the death of affected trees. Hundreds of trees were 
examined in 19l8 and tagged with serially numbered metal disks. Out 
of 275 healthy trees 2 have sinoe developed blight and under exactly 
known conditions. Out of 147 toees 6 inches in diameter or less 7 
percent have died. Out of all trees over 6 inches in diameter 23*7 
percent have died. The results so far show that young stands for 
the most part recover, but that mature stands are seriously injured. 
(JHF) 

Faull, J. H. Records for four years on the needle blight of ffinus strobus 
(Abstract) Pbytopath. 12: 58. January 1322. 

, Some problems of forest pathology in Ontario- Needle. blight 

of white pine. Jour. For. 20: 67-70. Jan. 1^22. 

Chemical inju ry 

"During the summer of 1^21 two non-parasitic troubles of the white 
pine com* under observation. In one case in Massachusetts a 
lot of 25 to 30 aores of white pines, whioh appeared from a 
distance to be totally dead, were found to be still alive, but 
only the basal portions of the needles were living. Oases from 
the ohimney of a brlok kiln about 1/4 mile north were suspected 
as the cause of the damage. A checking of the weather records, 
with the dates of burning of the kiln, substantiated the sus- 
picions that such gases (probably SOg) caused the trouble. 
Another oase of the death of pine trees was along the roadside 
in New Hampshire. It was found that barrels of calcium chloride 
for application to the road had been stored under these trees 
and the salt which seeped into the soil had killed the pines and 
partially defoliated the elms and birohes nearby." (Sneli, 
Walter H- and N. 0. Howard. Chemioal injuries to white pines. 
(Abstraot) Phytopath. 12: 59. Jan. 1922 

Armillaria melloa (Vahl.) Quel. 
New Hampshire (JFC) 

Calloiopsa.» pinoa Pk. 
Maine (JTC) 

Capnodium plni B> t- C. 

Connecticut (JFC) 

Capnodium sp. - 

Now York (JFC) zedbyGoOgk: . 
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Cenanftium ferruginosun Fr. 
Ohio 

Coccomyoes sp. - ' 

I;:aine (JFC) 

Qorticlum vagum B. & 0. 
Minnesota 

FUg iooc o ua sp. 

New Hampshire (JFC) 

Fusoma parasiticum Tub. 
Minnesota 

He a tria cucurbitula (Tode) Fr. 
Vermont 

Nec tria sp. 

Wisconsin (JFC) 

Phaoidium crustaceura B. & C. 
Rhode Island (JFC) 

Phoma sp. 

New Hampshire (JPC), Connecticut, Wisconsin (JPC) 

Physaloapora sp. 

Pennsylvania - apparently the fungus described by Clinton as a Phoma; 

produces basal canker on planted white pine, suoh trees are easily 
detected by the yellowish cast of the foliage as stated by Clinton, 
works slowly but eventually results -in the death of the tree. (LOO) 

Hhjgoctonia sp . 
Massachusetts 
Connecticut 
Minnesota 

■ winter killing 

Maine, Massachusetts, Connecticut, Pennsylvania 

Leaf scorch 

Massachusetts, Connecticut, Michigan 

Bo to trophic mycorrhi&a 

Pennsylvania - slow death of trees showing much stunted needles and perhaps 

attributed to ectotrophic myoorrhisa, very common, considerable 

loss- (LOO) 
Ohio 



PINES (Pinus spp.) 

Cenanfiium ferrui~,inosuni Pr. 

Ohio " ' Digitized byLjOOglC 
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Cladosporiura ap. 

New York, '.Test Virginia, Indiana, (JFC) 

Ooleosporium solidaginis (Sohw.) Thflra. 

New York, New Jersey, Georgia, and Minnesota. 

Cronartium cerebrum (Pk. ) Hedgo . & long 
Maryland and Georgia 

Cronartium conptoniae Arth. 

New Jersey and Pennsylvania 

Cronartium filamentosum (Pk.) Hedge & Long 

Washington 

Cronartium pyriforme (Pk.) Hedgo. ft Long 

Connecticut, New Jersey, and Pennsylvania 

Diplodja pinea Kick* . 
New Jersey (JFC) 

Fuaariuin spp. 

Vermont, New York (JFC), Pennsylvania, Illinois, Missouri and Nebraska. 

Qallowaya pini (Galloway) Arth. 
New Jersey and North Carolina 

Henderson! a fo l feqla Pckl . 
Distriot of Columbia 

Lophodernium brachysporiuci Rostr. 
New Jersey 

Lophodermium pinastrl (Schr.) Chev. 

Pennsylvania - Huntingdon County 7 seems most severe on Pinus rifilda in 
vicinity of Charteroak, causing yellowing and casting of leaves, 
also appears to causb injury and death to entire spur branches 
before leaves reach maturity. Leptostroma stage oolleoted Jan. 30- 
Perfect stage tCay 2y . (100) 

V/ashington 

Lophodermium sp. 
Pennsylvania 

Myoosphaerella tulasnei Jaos. 
New Hampshire (JFC) 

Naemacyolue niveus (Pers.) Pckl. 
Colorado - just present 

Peridermium sp. 
Washington 

PgstaloHia SP- 

New York (JFC), Pennsylvania 
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Polyporus psseus Kloh. Sep tor }a parasitica Hart. 
Massachusetts (JfC) Pennsylvania 

ftasouroofsky a aire ricana (Nutt.) Kuntte gin t er inj ury. 

Pound in Idaho, Oregon, and California Maine, New York (JVC) , New 



RazournofBkya campy lopoda (Engelm.) Piper 

Ore con Drou & ft 

Ftatoumofskya sp. 

Washington Sun scorch 

Rhizoctonia sp. 

Maine, Idaho fcaf . blifiht - physiological 

Sooriaa aponfiiosa (Sohw.) Pr. 
Massachusetts 



Jersey, Pennsylvania 4 Ohio 

Massachusetts (JFC) 

jgorgh 

Massachusetts, New York 

blifiht - phyei. 
North Carolina 



Undetermined Di aeaeea 

Root r ot (Ohio), blight (Maine, Vermont, and Rhode Island), seedling 
blifiht (Nebraska), Damping off (Iowa), and heart rot v Massachusetts US lb JFC). 



SEQUOIA (Sequoia washingtoniana) 
New disease - oouee undetermined 

California - a planted stand of these trees at Chioo, which had grown 
splendidly up to 25 years old, has been dying for the past fire 
years, the first evidence of the disease is a brownish appearance 
of the lower crown which gradually aaoends until the whole crown 
is dead, the process takes from six months to a year. So far about 
one third of the trees have died at irregular intervals throughout 
the plantation. The trees average 75-IOO feet high and 12 to 20 
inches, diameter breast high* («M) 



Seedling rot oaused by Botry tis douglassi Tub* 
Ohio 

Ceroqspora sequoiae Ell. I- Ev. 
District of Columbia (JFC) 

SPRUCE, £NG£IMANN (Pioea engelmannii) 

Stringy brown rot caused by Echinodontium tinotorium Ell. I- Ev. 
Oregon (JSB) 
Causes a heartrot in living trees, aggregate damage small. (JSB) 

Spruce needle cast caused by Lophodermiun. sp . 

Oregon - oauses premature shedding of infected needles, attaoks older 
needles. (JSB) 

B li fi ht oaused by Herpotrichia nigra Hart. 

Oregon - found occasionally at hi^i elevations, kills t*igs and branoheE 
near ground. (JSB) 
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Laaf rust caused by Chryaomyxa wejrli Jack. 

Idaho - Importance alight, found only on Engeluam spruce from 2 to 3 

inches in diameter. 
Oregon 

Yellow root rot oaueed by Sp araaals radicata Weir 

Occurs in Montana, Idaho, Washington, and Oregon. 

SPRUCE, NORWAY (Pioea exoelsa) 

Spruce phona caused by Phoma chonophila Saco . 
Ohio 

SPRUOE, BLACK (Pioea mariana) 

T/ltohea ' broom caused by Rasoumofekya pueilla Pk. - (Aroeuthobium pueillmi ) 
Massaohusetta 

Ru s t caused by Kelampaorppsis abietlna (Alb. & Schw.) Arth. m (Peridermium 
abietinum ) 
Michigan 

Heartwood rot caused by Trametes pini (Brot. ) Pr. 
Minnesota 

SPRUCE, BLUE (Pioea parryana) 
Rust oaused by Peridermium sp. 
Utah 

SPRUCE, SITKA (Pioea sitohensis) 

Spruce needle cast oaused by Lophodannium sp. 
Washington (JSB) 
Attacks older needles and causes premature shedding. (JSB) 

pear food rot oaused by Trams tea pini (Brot.) Pr. 

Washington (JSB) 

This fundus causes the moat extensive deoay of all wood destroying fungi 

in spruoe stands. Probably found throughout range of the host. 

(JSB) 

Red-brown butt rot of heartwood oaused by Polvporus schweinittli Pr. 

Washington TjSB) 

The work of this fungus was particularly noticeable in the wind thrown 
timber in the Olympic storm zone, sound trees had been uprooted 
while those with butt rot hail been broken off near the ground. (JSB) 

SPRUCE (Picea app.) 

Rusts -caused by Chrysomy xa rhododendron! (EC. ) De Bary 
Massachusetts 

Digitized hyGoOgle 
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Coleosporium solidagin is (Sohw.) Xbflm. 
■ Minnesota 

Melampsoropsis ledioola (Pk.) Arth. 

Washington 

S p ruce needle-oast oaused by Lophodennlum sp. 
Mew Hampshire (JFC) 

Phoma sp. 

Pennsylvania, Virginia (JFC) ' 

Witches broom - cause unknown 
Washington 

Leaf sooroh 

New York, Kansas 

Prou&t . ■' . 

Hew York - probably comnon 

YET, ".TESTERN (Taxus brevifolia) 

Needle blight caused by Mycosphaerella taxi Oke. 
V'ashington, Oregon. (JSB) 
Kills infected needles. (JSB) 

DISEASES or HARWOODS 

ALDER, MOUNTAIN (Alnus tenuifolia) 

Powdery mildew caused by Phy 11 actinia oprylea (Pers.) Karst. 
Oregon - oaused little or no damaged (JSB) 

ALDER, RED (Alnus oregona) 

Catkin deformation oaused' by Eroasou s togquinetll Saoe .' 
Oregon (JSB) 

Powdery mildew oaused by Phyllactinla corylea {Pers. ) Karst. 
Oregon - on leaves, little or no damage. (JSB) 

Leaf spot caused by Sep tori a alnl Saoc. 
Oregon - little or no damage. (JSB) 

ALDER (Alnus spp.) 

Leaf spot caused by O ylindrosporium vermi forme Davie. 

Pennsylvania - Bear Meadows -. first collection of this unique species. (LOO) 

Leaf spot caused by Leptothyrlum alneum (Lev.) Saoo. 

Pennsylvania - on Alnus rugosa, Bear Meadows; oaused a moderate amount of 
damage, formed disoolored areas instead of- definite spots. (LOO) 

Oatkin deformation oaused by Exoasous tosquinetil Saec. - (Exoasoua amentomm 
Sadeb.) 
Idaho - common on the catkins of alders growing around Payette Lake. 
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Kyoorrhita 

Washington 

Win t e r in. jury 
Washington 

Root £alls, cause undetermined - * 

ITashington - In western part of state, probably crown gall, large galls 
similar to those on other plants. 

ASH, MOUNTAIN (Pyrus sitehensis) 

Rus t caused by Gymno sporangium nootkatensis (Trel.) Arth. 

Washington - the telia occur on the leaves of Alaska Cedar (Ohamaecyparis 
nootka t en sis). causes slight injury to the leaves. (JSB) 

ASH, AMERICAN MOUNTAIN (Pyrus amerioana) 

Bruit rot and canker caused by Glome rella sp, 

Indiana - local, causing slight damage, produces a rot of the berry and a 
canker on the branches. (HET) 

Canker oauBed by Physalospora oydoniae Amaud 

Indiana - canker on main stem of tree which was girdled, death resulted. (CMS) 

ASH, OREGON (Fraxinus oregona) 

Leaf bl i ght caused by Cy lindrosporium calif ornicum Earle 

Oregon - when severe it causes a premature browning of the leaves. (JSB) 

Leaf blotch caused by Phyllpstiota viridis E. £ K. 
Oregon (JSE) 

ASH (Fraxinus opp.) 

Leaf spot caused by Ceroospora fraxini tea Ell . £ Ev. 
Texas - traoe, unimportant. 

Only report to this office to date of the occurrenoe of this disease in the 
United States. 

Rust caused by Puccini a periderniospora (Ell. £ Tracy) Arth. - ( P_. fraxinata 
(Lk.) Arth. and Aecidium fraxini ) 
New Hampshire - first report to Plant Disease Survey from this state. 
Minnesota - on leaf and twig, unimportant, -in former years has been repor- 
ted from Massachusetts, Connecticut, New York, Delaware, Maryland, 
Virginia, Ohio, Wisconsin, Minnesota, Iowa, North Dakota, and Nebraska. 

Leafspot oaused by Sep tori a fraxini Desm. 
Minnesota - looal in state, unimportant. 
Has also been found in Michigan. 

ASPEN (Fopulus tremuloides) 

White heartwood rot caused by gong i gniariu s (L.) Fr. 
^liaine (STD) 
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BEECH (Fagus atropunioea) 

V.Tiite heartwood rot caused by 

Forces i/yniaritt s (L.) Pr, 
Maine (STD) 



BIRCH (Betula spp.) 

Canker caused by l,felanconium b etulinupi 
Echn. I' Kze. 
Ohio - first appearanoe in stats. 
(RCT) 



White streaked sapwppd r ot caused 
by Pleurotus ostreatus Jacq . 
Maine (STD) 




Pig. 85. Geographical distribution 
of ash rust in the U. S. ae reported 
to the Plant Disease Survey. 



Uiitg heartwpod rot caused by _F orr.ee i ^niarius (L.) Pf. 
Idaho - quite eorraon on B. oooidentalis ) 



'"■'god rot caused by Fjy_c noporus cinnabar inus Karst. 
(Jacq . ) Pr . ) 
: .7ashincton 



(Polyatiotus olnn abarinus ) 



Y/i tones broon - cause unknown 

YTashinrton 

Djiou^ht injury caused by extremely dry hot weathur. 

New York - a few trees were injured or killed, especially where the 
birohes were planted in filled-in lawns. 

BUCKEYE (Aesoulus glabra) 

Le af blotch caused by Oulpnardia aesculi (Pk.) Stewart • (Ph y Host iota pa viae 
Itesm., P. sphaeropsidea Ell. & Ev.) 
Ohio - period of greatest injury was during July and A^ust whan the host 
was in full leaf, of considerable importance and becoming more 
prevalent, all species of Aesoulus are apparently sueoeptible. 
Iowa - average amount of prevalence, traoe of Iosb. 



BUCKTHORN (Rhamnus sop.) 

Rust caused by Puccini a corona ta Cda. 
Connect! cut~7jLS) 

New York - much more prevalent then in previous years. 
Illinois - especially prevalent in nortiiem part of state. 




Fig. 86. Distribution of crown rust of 
buckthorn in the U. S. as reported to 
the Plant Disease Survey / — , 

DgitizedbyCjOOglC 
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EUTTEJWT (Juclans cinerea) 

An tli rac nose caused by Gnomonia le ptostyl a (Fr.) Ces. *. De Not. ■ ( Karssonia 
Jutland! s (Lib.) SaCc.) ( Gloeosporium juftlandis (Lib.) i;ont.) 
New York - probably found wherever butternut grows in state, was severe 

on many trees. 
Pennsylvania - leaves yellowing and dying, fungus fruiting nioely. (LOO) 
Illinois - prevalence same as preceding years. 
Iowa - uninportant during 1921. 

Leaf spot caused by Micro stroma .luglandis (Ber . ) Sacc . 
Pennsylvania - rather common but net severe. (LOO) 



Fig- 87. Distribution of anthracnose 
butternut in the U. S. as reported to the Plan' 
Disease Survey. 



CAHPHDR (Cinnamomum camphor^ 

Anthracn qse caused by Gloeosporium c amphorae Saoo. 
Texas - not important, trace. 




CATALPA {Catalpa spp.) 

L eaf spot caused by taacrosporiuia oata lp a e £. & M. 

Connecticut - two reports of occurrence during year. 
Indiana - not common. 




Fig. 86. Distribution of 
Phyllosticta leaf spot of 
the catalpa in the U. S. 
as reported to the Plant 
Disease Survey 



Leaf spot caused by P hyllosticta oatalpae E. !"■ M. 

New York - not important during present year. 

Ohio - a moderate amount was general in distribution, causing defoliation; 
first reported appearance July 18, greatest amount of injury 
occurred during July when the host was in full leaf, weather favor- 
able to the disease. 

Control measures suggested by Dr. Treda Detmers, Ohio Agricultural Experi- 
ment Station as follows: 'Tirst, the sanitary one of burning fallen 
infected leaves and second, spraying with Bordeaux mixture (4-6-5O 
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strength), after the leaves have unfolded and again if the spots 

appear. It may be necessary to repeat the application two or 

three weeks later." Plant Diseases in Ohio for 1921. Ohio Agr. 

Exp. Sta.-Ohio Jtate University, pa^e 45- 

rowdery mildew cauced by I'icros^haera alni vaooinii 
(Schw.) Sain. 
Ohio - local 

He artw po d rot oaused by Po lyatiqtus v ergi aol p r' (L.) IV. 

Ohio - undoubtedly very niuch more conroon than reported and causes serio' 
damage to the tree by rotting out the heartwood. 

CATC LAW (Bigonia unguis - cati) 

Rust caused by Ravenelia versatilis (Pk.) Diet. 
Arizona., 




ClIRHT, "XSTERII CHOKE (Prunus dendssa) 

jfigf blister caused by Taphrina cerasi (Pckl.) Sade. 
'.Vashington - rare. (jSB) 

Pig. 39- Distribution of the 
! iaorosporium leaf spot of the 
CaLSTlHJT (Castanea dentata) Catalpa in the U. S. as repor- 

Eli/Jit caused by Endothla parasitica (liurr.) And. ted to Plant Disease Survey. 
(Prepared by G. F. Gravatt, Office of Forest Pathology) 
"During 1921 the chestnut blight continued its steady spread. 
In North Carolina the disease was found in five new counties - 
Rockingham, Forsyth, Iredell, Burke, and ".oDovrell, making a total 
of thirteen infested oounties in that state. In Virginia it was 
reported from one new county - Craig - and in '..est Virginia from 
one new county - Upshur. In all infested areas examined the 
peroent of infected and dead trees increased during 1921. Newspaper 
reports of the chestnut blight becoming less virulent and of the 
chestnut stand coming back have so far as investigated proved to be 
without foundation. 

"Two reports of chestnut blight in Indiana sent in by the 
Department of Conservation, Indianapolis, to the Plant Disease 
Survey are interesting as a warning to uninfected states with chest- 
nut interests. In one case the blight was found on a nursery tree 
from Michigan, a state supposed to be free from the disease. On 
traoing baok the source of this infected tree, it was found to have 
been grown in an old infested nursery in Ohio and had simply been 
reshipped by the Michigan nursery. In the other case the blight was 
found in an Indiana chestnut orchard. Chestnut orchards located out- 
side of the native range of the chestnut are liable to become infected 
from chestnut trees as grown in nurseries within the blight area." 

Anth racno s g caused by Gloeoa^oriun sp. 
Connecticut 

?owp>r y ir.ildew caused by P hyll a ctini a cprvlea (Pers.) .Uirst^ed byVjC 
Indiana - moderately severe. 
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Fig- 90. Geographical distribution of 
powdery mildew of chestnut in the U- S. 
as reported to the Plant Disease Surrey. 



Leaf soot caused by rarsson'ia ochroleuca r. & C. 

Although no reports were received of its ocourrence during 1921, it might 
well have occurred in Maine, Massachusetts, New York, Mew Jersey, 
Delaware, 'Vest Virginia, North Carolina, and Ohio, as it has been 
reported from the above states in previous years. 



Pig. 91. Geographical distribution of leaf 
spot of chestnut caused by Marssonia oohroleuoa 
L. &. C, in the U. S. as reported to the Plant 
Disease Survey. 



CHINQUAPIN, WESTERN (Castanopsis chrysophylla) 
Leaf spot caused by Spjrrhja sp. 

Oregon - quite common in western Oregon. (JSB) 
Probably occurs in Washington. (JS?) 

CRAE APPLE, V-ILD (Pyrus diversifolia) 

Rust oaused by Gymno sporangium nootkatensiB (Trel.) Arth. 

Washington - the telia occur on the leaves of Alaska oedar ( Chamaeoyparis 
nootlcatensie ) . ( JSE) 




DOGWOOD (Cornus canadensis) 

Leaf rust caused by Puccinia porphyroy.enita Curt. 
Washington (JSV) 



DOGWOOD (Cornus nuttallii) 

Powdery mildew caused by Phy 11 actinia corylea (Pers, ) Kar3t. 

Oregon - on leaves is looally quite abundant but causes little apparent 
injury to the host. {JS£) 



DOGWOOD (Cornus sp.) 

Leaf spot caused by Cryptomyces maximus (Pr.) Rehm. 
Indiana - local, caused very little damage. (HET) 



ELDER (Sarribucus canadensis) 

Powdery? mildew caused by Microsphaera grossulariae (Wallr.) Lev. 



y Google 
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EIK (Ulmus spp.) 

Anthraonose caused by Gnomonia ulmea (Sohw.) Thura. 
New Hampshire 

Connecticut - more prevalent than Airing average year. 
South Caroline. 
Texas - traoe, unimportant. 
Ohio - greatest damage during midsummer when host is In full foliage 

moisture and temperature' favorable to disease during season. 
Indiana - found over state, moderate amount of damage noticed in a 

nursery. (HET) 
Illinois - throughout state, not Important during 192L. 
Kansas - moderately severe. 



Fig. 92. Geographical distribution of anthrdcribse of the. elm in the U. S. 
as reported to the Plant Disease Survey. 

New York - found in state wherever elms are crown, earlieet report in 
July, only oertain trees are badly affected, the branches may 
intertwine with other elm trees thatare wholly free from disease. 

Kilian, Charlos. Le developpement du Dothdella uinta( Duv.) Winter. Rev 
Gen. Sot. 32: 534-551. Pi. lo-l^ Deo, 1920. No. 384 Index 
bibliographique: p. 551- 

Powdery mildew caused by Unc inula macrospora Pk. 

Ohio - usually found on elms throughout state. (BF) 

Root rot oaused by Qtonium oonivoruro Shear 

Texas - prevalent, causes about 1% reduction in the state. 

Twjfi blight oaused by Foronidulus conchifer (Sohw.) Murr. 

Ohio - greatest injury during growing season, produces a defoliation and 
a death of the twigs, more prevalent than during past years and 
becoming more important. 

Slime flux oaused by bacteria , y easts , etc. 

Connecticut, New York. 
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Canter caused by Sphaeropsis ulmiccla 1.11. i tv. 

Wisconsin - throughout the southeastern part of state, prevalence 

increasing, becoming an important disease of the shade tree, nay 
affect the tree at any tine or age, starts in nurseries, may be 
stimulated by injuries. 

GUM, COTTON (Nyssa aquatioa) 

Rust caused by Aplopsora nyssae (Ell. & Tr.) Mains « ( Uredo nyssae Ell. & Tr.) 
Kentucky (EBfc) , Mississippi (EpM) 

R\CKFERRY (Celtis ocoidentalis) 

Powdery mildew caused by Sphaerotheoa phytoptophila Kell. and Swing. 
Ohio - on witches broom. (BP) 

Also reported found in Indiana, Illinois, Missouri, Iowa, and Kansas. 
(Salmon: Mono Graph of the Eryeiphaceae) 

Powdery mildew caused by One inula parvula Cke. & Pit. 

Ohio (EP) 

Also reported from Maine, Vermont, Massachusetts, New York, Pennsylvania, 
South Carolina, Alabama, Ohio, Michigan, Indiana, Illinois, 
V/ieoonsin, Iowa, ana Missouri. (Salmon: Monograph of the 
Eryeiphaceae) 

Smothering disease oaused by Thelephora retiformis 
Texas - traoe 

HAT/THORN (Crataegus douglasii) 

Rust caused by G ymnosporanftjum blasdaleanum (D, & H. ) Kern 

Oregon - oluetex— cups are sometimes found on the leaves. (JSB) 

HAWTHORN (Crataegus spp.) 

Canker caused by Phy salospora cydoniae Arnaud 

Indiana - local occurrence, trace of damage. (HET) 

Fire blight oaused by Bacillus amylovorus (Burr.) DeT.- 
Wash in£ ton 

Cockayne, A. H. Fire blight and its control. The hawthorn question. 

New Zealand Journal of Agriculture 23: 30-36, July 1921. No. 1. , 

Powdery mildew caused by Fhy 11 actinia sp. 

Washington 

Rust caused by O ymnq toq r ang iua filobo aum Pari. 

New Kano shire 

Rugt caused by Gymno g'Dora n fl ium g em in ale (Schv.) Kern ■ ( ftoestelia au rant iaca 7k.) 

C e rune cti cut 
Rust caused by Cymn os po rangi um sp. 

Missouri - vtry common locally. C^ f-\r\r<i\(~> 
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HAZELNUT (Corylus californica) 

Leaf spot caused by Gnomoniella corv.Ii. { Eatsch . ) Saoo . 
Washington (JSE), Oregon (JSF) 

Little injury to host. Probably present occasionally wherever hatelnut 
occurs in the above two states. (JSE) 

Leafspot caused by Sep tori a cotylina Pk. 
Washington (JSB), Oregon (JSB) 

Probably found in western '.Tashington and Oregon throughout range of host. 
Where the disease is severe, infected leaves become very much 
wrinkled and shriveled. {JSF) 

HICKORY (Wcoria sp.) 

Anthracnosc caused by Onomonia cary a e Wolf » ( Gloeosporium oaryae E. & D. ) 
Illinois - moderately severe 

Leaf spot caused by Micro stroma .iuglandja (Eer.) Saoc. 

Pennsylvania - Seven Mountains, June 23; observed at the sane time on 

Julians oinerea but it seemed to be much more severe on the hickory, 
causing dead areas, the leaves were more or less curled or twisted. 
(LOO) 

HOP TREE (Ptelea trifoliata) 

R ust caused by Pucoinia wjndsorlae Sohw. 

Illinois - general on native trees of this host around Hill view, Pike 
County. 

HORNBEAM (Ostrya virginiana) 

Leafspot caused by Gloeosporium roferfiiae var. dendriticuia Davie 
Pennsylvania - produoes a moderate amount of damage- (LOO) 

HORSE CI!LSTNUT (Aesculus hlppooaatanura) 

Leaf blotch caused by Oulfinardia aesouli (Pk.) Stewart = ( Phyllosticta paviae 

Desm.) (Phyllosticta sphaeropsidea Ell- & Ev.) 
Connecticut (Aug. 15) - average amount. 

New York - very common and severe wherever horse chestnuts are grown. 
New Jersey - abundant, though less prevalent than in 1°>G0. 
Virginia - general over state. 
Ohio (July 19) - general over state, serious and becoming more prevalent, 

period of greatest injury was in August when in full leaf. 
Illinois .- beooming worse; most destructive disease of host in state, 

general in range throughout state. 
Utah - reported from two districts in the state; this appears to be the 

first appearance of this disease in Utah. 

Po wdery mildew caused by Uncinula flezuosa Pic. 

Chio - confined to species of Aesculus and little known in state. (PP) 

Leaf spot caused by Konochaetia desmazlerii Saco. 
Indiana - infestation local and slight. (FXT) 
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LINDEN (Tilia spp.) 

I fta f spot caused by Cercospora microsora Sacc . 
Indiana - local, very slight damage- (HET) 

Powdery mildew caused by Unc inula clintonii Pk. 

Ohio - rarely seen, previously reported from two localities in Ohio on 
Tilia americana to vhich it may.be confined in America. (5F) 




Fig- 93- Distribution of Guinnardia aesculi (?k.) Stewart on horee chestnut 
in the U- S., according to reports received by the Plant Disease Survey. 

Leaf spot caused by Fhyllosticta tiliae Sacc. and Spec- 
Pennsylvania - a moderate amount of damage. (l£0) 

Sun scorch 

Connecticut 



LOCUST (Robinia pseudaoaoia) 

Y e l lo w wood rot oaused by Fora6S rimosus Terk. 
Oklahoma 



MADROWA (Arbutus menziesii) 

Leaf spot caused by ifrcosphaerella arbuticola Pk. 

Oregon - probably widespread in western and southern Oregon, causes little 
damace. (JS?) 



MAGNOLIA {Ka-nolia sp.) 

Anthracnose caused by Colletotrichun sp. 
South Carolina - unimportant. 
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MAPLE, BROAD LEAP (Acer macropbyllura) ■ 

Black specked leaf spot caused by Rhytisma punotatum (Pers. ) Pr. 
Washington, Oregon. (jSB) 
This disease is relatively common and widespread over the range of the 

host in the Washing ton-Oregon district, but of no importance. (JSB) 

Rot caused by Hydnum sp. 
Oregon (JSB) 

IIAPLE, DWARF (Acer glabrum) 

Leaf spot caused by Septoria acerlna Pk. 
Oregon (JSB) 

MAPLE, VINE (Acer oircinatum) 

Leaf spot caused by Septoria circinata Ell. & Ev. 
Washington (JSB), Oregon (JSB) 

This disease is apparently widespread in western Washington and Oregon. 
Does not injure leaves severely. (JSB) 

MAPLE (Acer spp.) 

Tar leaf s p o t caused by Rhytisma acerinum Pr. 

Connecticut - not bad. 

Pennsylvania - central part of state, first noticed June 23 when small 
spots appeared on seedling of Acer rub rum , some spots bearing the 
first beginnings of the black stroma; easily distinguished at this 
stage from the Phyllostiota spot which is brown and not yellow from 
the first, while tar spot is a rich oream color until the formation 
of the stroma. (LOO) 

South Carolina - on nursery stock. 

Ohio 

Illinois - general throughout state. 

Minnesota - throughout state wherever maple is found, unimportant. 

Black specked leaf spot caused by Rhytisma pungtatuffl ?r. 

Indiana - generally prevalent but oausing very slight damage. (HET) 

Orange County: on forest saplings. (YflVG) 
Illinois, Idaho 

Tar spot caused by Rhytisma sp. 

Washington - cormon on maples in woods of western Washington. 

Fhyllostiota leaf spot caused by Fhylloaticta minima (B. & C.) Ell. £ Ev. 
Pennsylvania - on A. penngylvanica ^ Seven Mountains, moderate amount of 

damage; on A. negundo , State College, Center County, June 28. 
Ohio 

Leaf spot caused by Gloeca-joriuci aoo cry? turn Ell. I. Lv. 
New Hampshire 
0>.:.o - prevalent thrcushout eastern and northern portion of state. 

gitized by G00gle 
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gilt caused by Verticillium sp. 

(Prepared by G. F. Gravatt, Office of Foreet Pathology) 

"Pound in Maryland, District of Columbia, West Virginia, 
Virginia, Forth Carolina, Tennessee, and Indiana. This fungus 
seems to cause a serious disease of the ornamental maples and 
further work is under way. The disease is probably distributed 
over the eastern United States as it was found in each looality 
where a careful search was made." 

Virginia - quite generally distributed in state, especially on Norway and 
Silver mapleo, also noted by 0. K. Soberer and G. P. Gravatt in Hay. 
Indiana (HET) 

Porjdery mildew caused by Unoinula oircinata Cke. & Pk. 
Ohio (BP) "~ 

\7hite butt rot oaused by Fomes applanatus (Pers.) ffallr. 
l?aine (STD) 

Leaf spot caused by Cladosporiuc humble Davis 

Pennsylvania - noted only on a few trees and only late in sumtner, severe. 

Canker caused by Schizophyllum commune Pr. 

Oklahoma - growing on pruned trees in a dying condition. 

Pumag o varans 

Connecticut - no damage except unsightlineSE , following in honey dew 
of ineeots. 

Erinose 

Washington - local. 

Sun or leaf scoroh 

Connecticut - less than in the average year. 

New York - severe on many shade trees on lawne and street, more prevalent 
than in 1920, weather conditions ufcich prevailed were a dry mid- 
summer and a high temperature. 

Indiana - looal and slight. (HET) 

"During the spring and early summer a great many sugar 
maples suffered from leaf scorch. Some of these trees were so 
badly injured that they have einoe died; a great many others have 
been severely weakened. The writer does not remember ever seeing 
so much leaf soorch before. Of the twenty-five hundred sugar maples 
along our highways about one-third of them suffered from leaf scorch. 
A few Norway maples also were affeoted. 

"During the summer the writer took several trips through 
different parts of Westchester County and found the conditions the 
same as in Kount Vernon. 

"The leaf scoroh was noticed about the first week in June end 
by the middle of July was very severe." (Adam G. Henn, City' 
forester, Mount Vernon) 



Bulletin, Supplement 11, p. 232, ap;»ared to some extent en 
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maples in Portland, during the late spring and summer 
of l^Sl. The cause was not determined. (JSB) 

Frost Injury 7 a May frost in 1921 caused slight injury to the tender leaves 
of various maples around Portland, Oregon. Those species leafing 
out last naturally suffered most. No serious damage resulted. (JSB) 

Winter injury 
Washington 

Chlorosis caused by excess of lime in soil. 

Texas - prevalent in limestone soils, reduction in growth about 10%. 

OAX, CHESTNUT (Quercus prinus) 

Twig blight caused by Physalo spore cydoniae Arnaud or Diplodia lonflispora C. 
& Ell. 

"Twig blight was muoh less prevalent in Virginia in 
1921 than in the two preceding years. It was also noted in 1921 
in North Carolina, Tennessee, West Virginia, Maryland, and 
District of Columbia." (O.P.Gravatt) 

OAK, OREGON (Quercus garryana) 

Piped rot of the heartwood caused by Po ^yporus rheades Pr. ■ ( Polyporus 
dryophilua Berk. ) 
Oregon (JSB) 

Powdery mildew oaused by Oidium sp. 

Oregon - on coppioe sprouts, rare. (JSB) 

Mistletoe , Phoradendron vi lip sum Nutt. 

Oregon - commonly oauses large globose swellings on the trunk and 

branches of infeoted trees, widely distributed over range of host. 
(JSB) 

OAK (Quercus spp.) 

Anthracnose oaused by On oroonia veneta (Sacc. & Speg.) Kleb. ( Gloeosporium 
nervisequum XFo1:1 . ) Sacc . ) 
Delaware - general throu<shout northern part of state, spraying with 

Bordeaux when leaves were about half grown seemed to reduce injury 
and infection. (CMS) 
Wisconsin - generally prevalent around Milwaukee, slight amount of 

damage. (CMS) 
Iowa - common, trace of loss. 

Leaf blister caused by Taphrina cofcrulescens (D. I- M.') Tul. 

Penr.sylvan: a - on Querous ooccinea . trees $0*70 feet high were heavily 

infeoted, practically all leaves showed many diseased spots. (LOO) 
South Carolina - unimportant 
Ohio 

Powder y mildew oaused by Micro sphaera alni (V/allr.) Salm. ~*OOoIp 

Georgia - infestation slight and local. (BJ.C) 
Indiana - on Q. oedunoulata 
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Strumella canker caused by Strumella corrneoidea Saco. & Wint. 

Illinois - coirjnon on oak in this looality, first observed in 1919- 
Ore^on - found at one point only, on dead twigs (aporodoohial ste^e), 

further search for the canker was fruitless and so it is not con- 
sidered prevalent; 

Leaf root caused by '. larssonia sp. 

Pennsylvania - State College, Center County, July 1?; observed in good 
fruiting condition on ,a species of scrub oak on which it was a 
serious disease during the current year, most of the leaf area wa? 
dead. (LOO) 

Canker caused by Schitophyllum conrnune Pr. 

Ohio - it is questioned by authorities as to whether Sohizophyllum is 
• ■" parasitic,. -but. many tines evidence seems to point that way, this 

occurrence-being one of those instances. (CMS) 

Bu l garia polymorphs (Oed.) V.'ett. 

Connecticut ■ ~ . ■'»-"■ 

- Drouth: breakdown 
Ohio ■ 

PEPPER TRESJ (Sohinus oolle) ,-: 

Timber rot caused by Trametes schini Brown 

Arizona. - southern -part -of state; of general prevalence and causing severe 
damage, infection follows after breaking of branoh.es by storms, 
bafeless- -pruning i eto. 

Rot oaused by Arr.iiJLj.aria uellea (Vahl.) Quel. 

California' - :trees so afflicted, begin to die- from the top downward and 
■ when finally dead .the roots stink abominably when dug out, so 
much so that it talcee considerable courage and staying power to 
stay on the job until it is finished. (JA) 
According' to Xi. P. Keinecke these trees were killed by Armillaria and 
the offensive odor was caused by secondary invasion by bacteria. 

PtRSIKKCK (Dioepyros virginiana) 
f • spot 'caused by Cerpo-s^qr 
Indiana - looal and slight. (EST) 



Leaf spot; • caused by Cerpo-s^qra . fulifllnoaa. Ell. 



PLUM, IHDIA1I. (Osctaronia cerasif.ormia.) .; 

Leaf spot caused by S& pip °lo euro nuttallii Harkn. . 
Washington (JSB)i Oregon '{'JSE) 

Causes premature death of severely infected leaves,. Widely distributed 
in western Washington and. Oregon. (JSB) 

POPLAR, BLACK (populus trichocarpa) 

Rust caused by 'lelampsora occidentalis Jaokson 
Washington (JSB), Oregon (JSB) 
Little injury as a rule to infected leaves. (JSB) 
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Tellow leaf Mister caused by Taphrlna aurea (Pers.) Fr, 

Washington, Oregon (JSB) . 

This disease is widespread. Infected Xeares some times badly deformed. 
(JSB) 

POPLAR, LOMBARD? (Populus nigra var. italica) 

Yellow leaf blister caused by Taphrina aurea (Pers.) pr. 

Oregon - infected leaves sometimes very misshapen. (JSB) 

POPLAR, WHITE (Populus alba) 

R ust caused by Melampaora abletls-oanadenals (Pari.) Ludw. 
Oregon - little injury to infected leaves. (JSB) 

POPLAR (Populus spp.) 

Canker oaused by Cytospora chry so sperm* (Pers.) Pr. 

Ohio - severe locally, period of greatest injury in midsummer during 
growing season, favorable weather conditions throughout aeaeonj 
Norway poplar especially susceptible. 

Indiana - local prevalence. (HET) 

Colorado - (Ann. Rpt. State Entom., Colo., Giro. 28) 

Arizona 

Utah - poplars in various parts of Utah are being rapidly destroyed by 

this disease, in many oases whole rows of P. alba bplleana will be 
destroyed, disease also appears severely on P. nigra and P. oarolinaj 
severe on P. tremuloidcs in the mountain*, and in some aspen 
groves 10 to 2*j% of the trees will be found dead as a reult of 
this disease. 

Idaho - reported in various parts of the state but not of much importance. 

Concerning the distribution of the fungus, (Jour. Agr. Res. 13: 331~345) Lon ^ 
8& i rs "C ytospora chrysoperma is rather widely distributed in certain 
sections of the United States, especially in the southwestern 
states. It ranges from Texas and Kansas northward to Montana 
and westward to California. It has been found in nine states: 
Arizona, Colorado, Kansas, Montana, Nevada, New Uexioo, North 
Dakota, South Dakota, and Texas." Hubert (Phytopath. 10: 442-447. 
1920) adds Idaho, Washington, and Wyoming, and Povah (Phytopath. 11: 
157-165 . 1^21) adds New fork and lists a new host, P. grandidentata 
for this pathogen. He also reports that "In the diseased area 
over 68% of the poplars were infected and over 30% killed. " 

Hubert, Ernest E. Observations on Cytospora chrysoBperma in the 

Northwest. Phytopath. 10: 442-447- 1920. 
Leach, J. 0. Poplar canker. Ann. Rept. State Entom., Colorado 11 

(Oirc. 28): 46 Col. PI. Agr. 1920. 
Long, W. H. An undescribed canker of poplars and willows oaused 

by Cytospora chrysosperma . Jour. Agr. Res. 13: 331*345* 

PI. 27-28. 1518. 
Povah, a.h.w. Canker disease of poplars in South Africa thought to 

be identical with Cytospora ohrysosper-a in America. Jour. 

Dept. Agr. So. Afr. 2: 310. Apr. 1921. 
_^_____ An attack of poplar canker following fire injury. 

Phytopath. 11; 157-165. Pig. 1*3- April 1921. 
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Pig- %■ Geographioal distribution of poplar canter caused by C ytpspor a 
ch ry so sper m a (Fers.) Fr. in the U. S-, as reported to the Plant Disease Survey. 

European canker caused by Dothiohiza populea Saoo. 

Connecticut - more prevalent than in previous years. 
Minnesota - weather relations were dry and hot; disease oomtion. 
Illinois (RBM) 

Anthracnose caused by Marssonia populi (Lib.) Saoo. 
Hew York 
Hew JerBey - abundant. 

Anthracnose caused by Marssonia sp. 
Washington - moderately severe. 

Rust caused by Meianpsora medusae Thflnii 
South Carolina - unimportant. 
Iowa - very common. 

Rust caused by :.felampsora ma^nusiana 0. Wagner 
Colorado 



Rust oaueed by Me lamp flora sp. 
Washington 

Scab caused by Venturis, tremulae Aderh. * ( Fusioladiup tremulae Pr. ) 
Washington 

Canker oaused by t frpoxylon pruinatum (KLotsch) Cke. 

Has been found in New York and Michigan on Populua tremuloides aooording ' 
to Povah, Alfred H- W. Hrpoiyjon poplar oanker. (Abstraot) Phytopath. 
12: 59. Jan. 1922) 

Digitized by VjOOQIC 



Leaf s po t caused by Sclerotium bifrona Ell. &. Ev. 
Colorado . 

Powdery mildew caused by Uncinula s a lie Is (DO.) Vint. 
Ohio (BP) 

'■''bite butt rot caused by Forces applanatus (Pers . ) Wallr. 

Connecticut - on roots of a living tree in a yard following injury by 
crovm gall. 

Hiit e heart-wood rot caused by Pomes isniarius (L-) ?r. 

Idaho - found generally on Aspen throughout range of host in state. 

Heart rot caused by Pleurotus ostreatue (Jaoq. ) Pr, 

Idaho - damage is caused by breaking of trees easily due to wind, after 
the fungus has attacked the trees. 

Canker , cause undetermined. 

T/isconsin - bad on Lcinbardy poplar in northwest section of the state. 

SERVICE BERRY, V/ESTERM (Amelanohier alnifolia) 

Leaf spot caused by Dimerosporium collinsil (Schw.) Thflm. 

Oregon - common in southern part of state, the infected leaves are 

killed. This fungus also causes the formation of witohes brooms 
on the boat. (JSB) 

Fowdery mildew caused by Phy 11 actinia oorylea (PerB.) Karst. 
Oregon - causes slight injury. (JSB) 

Ru st caused by Oymno spo r angium blasdaleanum (D. ft H. ) Kern 

Oregon - cluster cups were most abundant on the fruits and stems, causing 
hypertrophy and were f ouni sparingly on the leaves. (JSB) 

Rust caused by Gymno sporangium harknecsianum (Ell. ft Ev.) Kern 

Oregon - this rust caused hypertrophy of the stems and fruit of the host, 
probably common in southern part of state. (JSB) 

SERVICE PIRRY (Araelanchier cusiokii) 

Leaf and fruit blight caused by Sole rot inia firebar la Dana 
Washington 

SYCAMORE (Platanus occidental! s) 

Ant hrao nose caused by Gnoaonia veneta (Saco. & Speg.) Klebahn = ( Oloeosporium 
nsrvisequum (Fokl. ) Saco. 
Connecticut - more prevalent than in previous years. 
New Jersey 

Maryland - trees near Baltimore badly affected. (JUB) 
Ohio - severe, causing defoliation and death of shoot?, period of greatest 

injury during June and July. 
Iowa - much less than any in the past five years. 
Indiana - worse than in previous years, bad on ornamental sycamores. 
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Utah - The American varieties of syoamore throughout the state were 
entirely defoliated during the spring. Vith the advent of dry 
weather, however, the trees recovered and nothing but the dead 
and cankered twigs at present show the effects. The European 
varieties appeared to be highly resistant showing very little 
trouble even when surrounded by diseased individuals of the 
American type. 

Powdery mildew caused by Miqroaphaera a^ni (Vallr.) Salm. 
Delaware - serious injury to young growth. 

Winter ln r 1ury 
Ohio 

Blight or leaf curl , caused undetermined 

Pennsylvania - the native Plane tree ( Platanus ooojdentalis ) throughout 
the rural distriot eurrounding Philadelphia is afflicted with a 
blight or leaf curl similar to that of the American Beech. The 
leaves burn at the edges, curl up and die. Not all of the trees 
are so affected, but large speeimens here and there are very con- 
spicuous as one motors along the country roads. Possibly the 
frost of March 29 had something to do with it. (AM) 

TUMP TREE (Liriodendron tulipiferaj 

Anthraonose caused by Oolletotrichum sp. 

Pennsylvania - oocupying a few dead areas on leaves bearing also Discosia 
artporea a (Tode) Pr. (LOO) 

Leaf spot caused by Discosia artocreas (Tode) Pr. 

Pennsylvania - occupying definite dead spots, circular in outline. (LCO) 

UMBRELLA TREE (Melia ep.) 

Texas root rot caused by Qsonlum oranivorum Shear 
Texas - prevalent, 2% loss. 
Arizona 



WAIKUT (.Juglans spp.) 

Leaf spot caused by Gnomonia leptosty la (Pr.) Ov. * De Not. - U'arssonia 
.lufllandis (Lib.) Sapo.) 
Mew York - limbs dying and the leaves on the tree noticed were badly 

spotted. 
Illinois 
Iowa - rare 

Powdery mildew caused by Ph yl la otinia corylea (Pers.) Karat. 
Ohio - on Juglans nigra (BfV 

Orown £all caused presumably by Bacterium tumefaciens EPS ft Town. 

Arizona - on JUfllans rupestris in southern part of state, May, local, 
causing a moderate amount of damage. 
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Maryland - on Jugl a ns cq.rdlfprrils, branches were killed. 

VILTjO" (Salix spp.) 

Rust caused by K elampsora bigelowjj Thttra, 
Pennsylvania (LOG)' 
Minnesota - not important. 
Washington (JSB) 

Oregon - widespread throughout range of host, causing premature yellowing 
of infected leaves which may drop from the tree. (JSB) 

Rust caused by felarapsora cpnfluens (Pers.) Caet. 

Oregon - occasional occurrence throughout range of the host, little 
injury to the leaves. (JGB) 

Rust oaused by l-felampsora sp. 

Pennsylvania - appeared more abundantly than in 1920 on stems of basket 

willow. (LOO) 
Iowa - oonuion 

Idaho - oomraon in northern part of state, 
'.'/ashing ton 

Powdery mildew caused by Uncinula sallcis (DC.) Vint. 
Washington - common, trace of injury. 
Oregon - causes little injury to host. (JSB) 

Rot caused by Pomes applanatus (Pers.) Wallr. . 
Oregon (JSB) 
This fungus ifl a wound parasite on living trees. Occurrence rare. (JSB) 

White heartwood rot caused by Jgrnee ifinlarius (L.) Gill. 
Oregon (JSB) 

Tar spot caused by Rh ytisna salicinum Fr. 
Washington, Oregon. 

Probably widespread throughout range of host in western Washington and 
Oregon, causes little injury to host. (JSB) 

Crown gall oaused by Bacterium tumefaoiens EFS. & Town. 
Connecticut - slight injury, a new host to state. 
Texas - trace, mostly aerial galls. 

Leaf blig ht caused by Cyllndrosporium sp. 
Washington 

Twig sp_ot caused by Marssonia ss. 
Washington 

UTTCH ItiZSL (Hamamelis virginloa) 

Leaf s po t caused by Ph yllostiota hamanelidis Cke . 

Pennsylvania - When found on June $ some spots were 3 cm - in diameter, 
involving considerable leaf area. Later in the season the spots 
may be even larger and the charaoteristio dark rod brown areas 
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resemble injury by sunscald. Observations on the above data show 
as conclusively as oan be shown with controlled inoculations that 
this fungus is primarily responsible . Small dead areas circum- 
scribed by a very narrow dark line are the earlier evidence of 
infection. Spots 6 mm. in diameter are found producing pycnidia. 
Later in the season a coreraium forming imperfect fungus also 

appears but is undoubtedly entirely saprophytic. There is a dis- 
tinct tendency for the pyonldia to be formed in lines along the 
veins of the leaf. (LOO) 



DISEASES OF ORNAMENTAL PLANTS 

AHPELOPSIS SPP. 

Leaf spot caused by Guignardja bidwellii (E.) V. & R. =» ( Phylloaticta 
ampelopsjdis ) 
Illinois - common on host everywhere, worse than in 1^20. 
Indiana 

Downy , mildew caused by Plasmqpora vitioola (B. & C.) Berl. and De Ton. 
Pennsylvania - on A. quincjuefolia 

Powdery mildew caused by Unc inula necator (Schw.) E, £ E. «= (U. ampelopsidis Pk.) 
Delaware - on A, q ulnquefolia 

Canker caused by Neotria oinnabarlna Pr. 

Idaho - very slight, found on vines whioh seemed to have suffered winter 
injury . 

Leaf sp_ot caused by Septoria hederae West. 
Indiana- looal and slight. (HFT) 

ANEMONE (Anemone sp.) 

Leaf spot caused by Alternaria sp. 

Ohio - first report of this disease from this state, negligible in 
importanoe. 

ASTER, CHINA (Callistephus chinensis) 

tt'ilt caused by Fusarium conqlutinans callestephi Beach 

New York - severe, in Genesee County 25,000 plants were affeoted. 

Virginia - caused very severe damage in a greenhouse at Richmond. 

Ohio - general distribution serious and of muoh greater prevalence than 
in 1920, 25$ less the maximum in any one field, earliest reported 
appearance 1921 was in June, the peak of greatest injury ocourred 
in late June and early July at the time of transplanting, both 
moisture and temperature conditions were favorable to the disease. 

Indiana - has become a limiting factor in aster growing within the state, 
bad in greenhouses and garden plots. 

Illinois - probably distributed ovtr entire state, disease very pronounced 
in 1921, greater amount than average year, very important locally 



from 50 to 75% of plantings in the state infested, 10# of plants 
.infested caused a reduction of about 10%, attacks worst in July and 

August at the time of flowering and before, low moisture and high 

temperature prevailed during growing season, practically all 

varieties were attacked, no remedies known. 
Michigan - common everywhere,- depending on nature of planting stock. 
North Dakota - lees prevalent than in 1320. 
Idaho 
Oregon - first report 

Yellows , cause unknown 

New York 

Pennsylvania - severe locally. 

Illinois - probably found throughout state, a more pronounoed prevalence 
in 1921, period of greatest injury July and August before flowering; 
all varieties seem susceptible; weather relations during year 
consisted of a low moisture and a high temperature. (PAL) 

Rust caused by Cpleosporium solidaginjs (Sohw.) TMtai. 
New York 
Pennsylvania 

Leaf spot caused by Septoria callistephl Gloyer 

Illinois - serious on young plants growing in the University greenhouse. 
First report in Illinois. 

This is the first definite report to the Plant Disease Purvey of the 

occurrence of this disease from states west of New York. 2h 1920 
Michigan reported a leaf trouble caused by Septoria sp. 

BACHELORS BUTTON (Centaurea sp.) 

Rhizoctonia rot caused by Rhiaootonia sp. 

Indiana - local, infection slight, caused a rotting of the stems. 

BARBERRY (Berberis spp.) 

R ust caused by P ucoinia fendleri (T. & E.) Jaokson 
Washington - on Berberis a^ u ifoliu m 

Rust oaused by P uccini a mirabilissima Pk. 
Washington - on Berberis aquifoliua 

Rust oaused by Fuocinia qraminis Pers. 

(See wheat stem rust, PI. Dis. Bui. Suppl. 21: 166-176. 1922) 

Angular leaf spot caused by Baoteria sp. 

Illinois - in northern portion of state, oauses spotting of leaves. 
Idaho 

BEGONIA (Begonia sp.) 

Leaf blight caused by Botrytifl sp. 

Indiana - general and slight, appears to be spread in greenhouses by 
mites and ants. (BET) 
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CALENDULA OFFICINALIS 

Rust caused by Fuccitfta rjg g e d en j ^ A - 
Illinois, Nebraska 
Has not been previously reported in the United States. 

OANNA (Canna sp.) 

Rust caused by Puooinia cannae (V'int.) P. Hem. 
Florida (JAST 
Canal Zone - Panama City, March 1?; oolleoted by A. Zetek and I. Molino. 

M osaic cause unknown 

Hawaii - frequently observed on C. indica (OLK) 

Bacterial , bud rot 

Nebraska - Important locally, considerable damage around Lincoln shown 
by the numerous reports received. 

CARNATION (Dianthus oaryophyllua) 

Rust caused by Uromyces oaryophyllua (Sohw.) Hint. 
New Jersey - oommon but not serious. 

Ohio - appears chiefly as a greenhouse disease but oeeurs infrequently 
also as a disease of garden oarnatlons, attaoka the host in its 
vegetative period, injuring the plant by distorting and killing 
the leaves- ' 

Indiana - noted in greenhouse, not important during year. 
Colorado - unimportant. 

Root and st em rot oaused by Rhisootonla sp.; 

New Jersey - common but not serious 

Pennsylvania - undoubtedly general, but little data is available, only 
report from College greenhouse. 

Illinois - found over entire state, more prevalent from oenter of state, 
south. Earliest appearanoe in June. Does greatest amount of 
damage in August and September., attacks host at first flowering 
period. All varieties are susceptible, no treatment known. 

Washington 

Roo t knot oaused by Heterodera radioioola (Greef.) Uuller 
Texas - unimportant 
Washington 

Bud rot caused by Sporotriohum poae Ph . 

Pennsylvania - in State College greenhouses. 

Indiana - loss was slight on some varieties, one grower was forced to 
stop growing Matchlesa variety due to its susceptibility to bud 
rot. (HET) 

leaf mold caused by Heterosporium echinulatum (Berk.) Cfce 

Oregon - caused a V500 loss In a greenhouse where 75^ °*" *** Pla nt 3 

were reported attacked. Nature of injury was in way of leaf spot, 
stunting and killing of plants. The dark prolonged winter 
weather which reduced photeayntheei a and promoted dampness 

..zedoyGoOgle 
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assisted considerably in produoing the large amount of the disease. 
Varietal susceptibility was noticeable as the Matchless was most 
severely attacked and proved nearly worthless while the Aviator 
was not bothered so ouch and the crop, not reduced. The Enchantress 
Supreme was the least susceptible. 

CHRYSANTHEMUM (Chrysanthemum hortorum) 

Leaf spot caused by Septoria chrysantheml Cav. 
Texas - trace, unimportant* 

Sooty mo ld caused by Fuma/to sp. 
Texas - trace, unimportant- 

Leaf spot caused by Phyllosticta ohrysanthemi E. & D. 
Virginia - caused severe damage In a greenhouse.. 

Powdery mildew oaused by Eryslphe o ichor ace arum DC . ■ ( Oldium chrysantheml ) 
Ohio 

Rust caused by Puccini a ohrysanthemi Roue. 
Ohio 

DAFFODIL (Narcissus peeudo-narciflsufl) 

Nematode caused by Tylenchus dipsaoi Cflibn) Bastian) 

Illinois - found in a bulb garden, attacking the leav.es. 

DAHLIA (Dahlia sp.) . 

Powdery mildew oaused by Lrysiphe cichoracearum DC . 
Ohio "" * 

Drought in j ur y 

Connecticut - considerable injury in midsummer, apparently due to drought. 

EVONYMUS (Evonymus sp.) 

Powdery mildew caused by Mjorosphaera alni (Vallr.) Salm. 
Ohio " 

Leaf spot caused by Exosporlum ooncentricum Heald* Wolf . 
Texas - very prevalent. 

Anthraonose oaused by Colletotriohum ^rlsfcum Heald & Wolf 
Texas - prevalent. 

D1ANELLA 0D0RATA 

Mosaio, oause undetermined 

Hawaii - a disease closely resembling the yellow stripe disease of sugar 
cane. (LOK) 

DIAWTHUS PLUMARHJS 

Southern blight oaused by SolerotJum rolf el i Saco . 
South Carolina - not important. 
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FRETSIA (Freesia sp.) 

W sii'atp d e , Ileterodera radiolcola (Greef ) Muller 

California - a coneidt-rablt; number of plants yellowing were found in 
many fields near Santa Cruz. The plants were growing on sandy 
soil which was well drained. (FSF) 

GERANIUM (Pelargonium sp.) 

Gray mold caused by Bo try t is sp. producing leaf spot and blossom blight. 
Ohio 
."{ansae - was quite serious. 

Dropsy , cause physiological 

Ohio - general throughout state, importance slight in 1921, nature of 

injury is an eroess number of blisters on tiie leaves, a physiologi- 
cal condition which is oaused by excessive moisture, more frequent 
in greenhouses, seldom seen out doors. 

Rhizoctonia rot oaused by Rhiaootonia sp. 

Indiana - local and moderately severe. (HET) 

GLADIOLUS (Gladiolus sp. ) 

Pusarium rot probably caused by Tusarium oxy spo rum Schlecht. var. 

Massey, L. HI. Pusariun rot of gladiolus (Abstract) Phytopath. 12: 
53. Jan. 1922. 

GOLDEN OLO.7 (Rudbeokia laciniata) 

Powdery pildew caused by Ery siphe cichoraoearum DC. 
Connecticut 

HEPATIC A (Hepatic a sp.) 

Smut caused by Urocystis anemones (pers.) V/int. 
Ohio - leaves were attacked. 



HIBISCUS SABDARIFFA L. 

Foot rot caused by Phytophthora terre stria Sherb. 
Porto Rico (JM) 



HIPPEASTRIL! SP. 

Mosaio , cause undetermined 

Hawaii - frequently observed. (LOK) 



HCLLYHOCK (Althea rosea) 

Rust caused by Pucoinia roalvaoearum Mont. 
Connecticut - average amount. 

New York - found in state wherever hollyhocks are grown. 
Virginia - general throughout state. 
Ohio - general over state . 



April 24, greatest damage is done in midsummer 
D gitized by VjOOQIC 
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by impairing the vigor of the leaves. 
Colorado 

Washington - general throughout state. 
Oregon - -jent-ral throughout western part of state, worst disease of 

the hollyhock. 
California - not as abundant as in 1920. (V.'SP) 
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fig- 95- Geographical distribution of Pucci nia malvacearum on Althea rosea 
in the U. S., a6 reported to the Plant Disease Survey. 

Leaf spot caused by Cercospora althaeina Sacc. 
Delaware, Minnesota. 

Anthracnose caused by Colletotrio hum roalvarum (B- 4 C.) South. 
Delaware - stem and leaf infection. 

Root rot caused by Qzonluia omnivorum Shear 

Texas - important, reduces the crop about 10%. 

HYDRANGEA (hydrangea hortensia) 

Leaf spot caused by Phyllosticta hydranceae EU . « Ev . 
New York 

Frost Injury 
Ohio 

IRIS (Iris spp.) Cr\n>a]p> 

Sclerotium caused by Sclerotium rolfsll Sacc. 

California - to all appearances was secondary following insect injury. 
(WSP) 
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R hitome rot caused by bacteria 

Indiana - local, on inported rhiaomes in a garden. 

JASMINE, CAPE (Gardenia jasminoidea) 
Leaf spot caused by Maoroaporium sp. 
Ohio. 



LARKSPUR (Delphinium ap.) 

Elifiht caused by Bacterium delphinii EPS 
Connecticut 

Wilt caused by Fusarium sp. 

Ohio - this is the first report of this disease in the state, probably 

a soil infection as a considerable amount of Fusarium was found in 
the soil. 

tfm. Small published in the Bull. Mis. Inform. Kew, on page 321-328, 
1920, on a wilt of the carnation in England. 

Rhitoctonia stem rot caused by Rhixootonia sp. 
Indiana (HET) 

LILAC (Syringa spp.) 

Powdery mildew caused by Micro sphaera alni (V.'allr.) Salm. 
Connecticut 

Ohio - average amount as in previous years. 

Illinois - generally distributed throughout state, worse than preceding 
year or years, about JO% of the plants in the state were affected, 
caused a withering of the leaves. 
Iowa - more prevalent, affected praotically all the plants in the state, 
actual loss slight. 
Dodder (jusouta sp.) 
Missouri 

Winter . Injury 
Y/ashington 

LIU, EASTER (Lilium candidum) 

Leaf spot caused by Sclerotinia liber tiana Felel. 

Connecticut - a new trouble, rather bad at Madison, New Haven County. 

MATRIMONY VINE (lyoium sp. ) 

Powdery mildew caused by Micro sphaera sp. 
Ohio 



MORNING GLORY (ipomoea purpurea) 
Vjhito rust caused by Albug o sp. 

Missouri - very common locally. 
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NASTURTIUM (Tropae^Iun; sp.) 
Dodder caused by Cuscuta sp. 

Missouri 

OLEANDER (lleriunt oleander) 

Gall caused by Bact er ium savastanol var . 

Arizona - southern part of state, disease affects stems, leaves and even 
flower clusters, appears to be increasing. 

OLEASTER (Elaeagnus angustifolia) 
Root flails caused by t focodomatla 
Washington 

PANSY (Viola tricolor) 

Rust caused by Puooinia violae (Sebum.) EC. 
South Carolina - not important. 

Rust cause undetermined 

Connecticut - aesia were found on plants purohased from a dealer. (JLS) 

Anthraonose caused by Colletptriehum violae tricoloris R. G. Sm. 
New York 

Root rot oaused by Rhi zoo tenia sp. 

Delaware - severe injury to plants in oold frame, same soil had been used 
for ten years. 

Chlorosis caused by lime 
Washington 

PEONY (Paeonia officinalis) 

Bud rot and leaf spot oaused by Botrytis sp. 
Pennsylvania 

Ohio - rather severe, of general distribution over the state. 
Indiana - general over state, caused some damage. (HET) 
Washing ton 

Leaf blotch caused by Cladqsporium paeoniae Pass. 

Pennsylvania - apparently a new disease, general over state. 

Indiana - caused a great deal of damage at Bridgeport where plants had 

not been cut back, moderately severe. (HET) 

Fusarium leaf and stem bllAt caused by Fusarium sp. 

Indiana - produced a slight amount of damage, caused a blaokoning of the 
stem and leaves. (HET) 

Root rot caused by Armlllaria me Ilea (Vahl.) Quel. 

Michigan - found in a bed where forest litter bad been used. 

Crown ^all caused by Bacterium tumefaciens EFS & Tov:n. 

Michi e ,m """ 
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PETUNIA (Petunia sp.) 

Mosaic , cause undetermined 
Pennsylvania (F-0. loin, 

Rhizcotonlu caused by Rhlzootonla sp. 
Pennsylvania (JV) - 

PHLOX (Phlox sp.) 

Powdery mildew caused by Erysiphe oichoraoearum EC . 

Connecticut - average prevalence. 

New York - moderately severe 

Maryland - local heavy infestation (OHM) 

Ohio 

Indiana- moderately severe. (HET) 

V'ashington 

Leaf spot caused by Cercospora sp. 
New York 

FREiPOSE (Primula sp.) 

Root knot caused by H eterodera radio loo la (Oreef ) MttUer 

Connecticut - bad on roots of host in greenhouse at station, but does not 
seem to hurt them much. 

PRIVET (Ligustrum vulgare) 

Powdery mildew caused by Microsphaera alni (Vallr.) Salm- 

Indiana - worse than in previous years, causes objeotional appearance to 

hedges. 
Illinois - general throughout state, worse than in previous years, very 
perious on hedge plants, not found on Regal privet. 

Root rot caused by Qzonium otnnivorum Shear 

Texas - prevalent, reduction in yield about 2%. 

Anthraonose caused by Glome rella clnaalata (Atk.) S. i S. « (flloeosporium 
o infi u. 1 atum Atk.) 
Ohio 
Texas - prevalent, about 1% reduction. 

Leaf s po t caused by Exosporium concentricum Htald ?■ Vi'olf 
Texas 

Frost in jury 

Texas - unimportant 

"inter and drought Injury 
Ohio 

RHODODENDRON (Rhododendron oalifornicum) 
Leaf spot caused by Cryptostiotis sp. 
Oregon (JSB) 
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Rust cawed by i,!elaimsoropsis nigerlana Arth. 
Oregon (JSB) 

Pud rot caused by Sporooybe- a zale a e (P-r-) Saoc. 
Oregon (JSB) 

V/i tchc s broom , cause; unknown 

Oregon - appearance of the broom suggests an Exobasidium not uncomnion. (JSB) 

ROSE (Rosa spp.) 

Powdery mildew oaused by Sphaerotheca spp. 

Reported from New Hampshire, Connecticut, New York, Delaware, North Caroline, 
South Carolina, Texas, Arkansas, Ohio, Indiana, Kansas, Arizona, 
Idaho, Washington, Oregon, and California. 

This disease was more prevalent ard serious than in 1920 in all of the 
states reporting its ooourrenoc with the exception of Idaho. In 
Oregon it is the worst rose trouble; in Texas it was epidemic 
Leaves, twigs aid young shoots were affected. Kansas reports that 
it is more or less prevalent eaoh year regardless of the dimatio 
conditions. That the ramblers ore the worst and most commonly 
affected is shown by reference to their susceptibility from Connec- 
ticut, Delaware, Arkansas, Indiana, Oregon, and California. In 
California the following varieties were also susceptible Madam 
Abel Chatenay, Madam. Coohet,Ulrioh Brunner, Pink Rambler, Marie 
Henrietta, Bride, Bridesmaid, Radiance. The Killarncy and Bride 
varieties were affected most in Indiana. Sulphur spray was sugges- 
ted as a means of treatment from Oregon. 

Dates of first appearance: 

May 20, Indiana June 1, Kansas June 8, Delaware 

Kay 25, Ohio June 1, California June 24, New Hampshire 

June. New York June 7, Oregon August 19, Arizona 

June 3, Conneotiout 

Bruce Pink in his notes on powdery mildews of Ohio (Ohio Journ. Sci. 21: 
211-216, April 1921) says that this species seems to be the one 
which causes the injury to the roses generally in Ohio and throughout 
other parts of the United States, also that Salmon says that S_. 
pannosa (V/allr.) Lev. which is the common powdery mildew of the rose 
in Europe is according to his opinion replaced by other species of 
Sphaerotheca in America. This is one of the diseases that might 
warrant further study in the United States. 

The following map shows the distribution of the soecies of Sphaerotheoa 

which have been reported at various times to the Plant Disease Survey. 

Leaf blo tc h causod by Act interna rosae ( Lib . ) Pr . - ( Dlplocarpon rosae Wolf) 
Connecticut, Delaware, Texas, Ohio, Indiana, Michigan, Arkansas' (all over 
state), Missouri, Washington, Oregon (western portion of state), 
and California. 
It is of interest to note that its occurrence in the Pacifio Coast States 
is most always in the more humid districts. In V.'ashington the 
greatest prevalence was around the Puget Sound Region, in Oregon 
it occurred in considerable amount in the ooast counties, and in 
California the some was true especially around the San Francisco 
Bay Region. In Delaware, Texas, V.'ashington, Oregon, and California 
it was very prevalent, and •pidernio in Texas. Varietal differences 
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Varietal differences were noted, being very coranon on the Jack Rose 
in Indiana, in Oregon varietal differences in susceptibility were 
strongly apparent. Found both on field and greenhouse plants in 




Pig. 96. Geographical distribution of Powdery Mildew of the rose caused by 
Sphncrothcca spp. in the U. S. as reported to the Plant Disease Survey. 

Indiana. Gardner, of Indiana, reports that C. L. Burkholder held 
the disease in check with Bordeaux mixture 2-4-50 (Pyrox) until 
August 1, at which time spraying was discontinued. In Michigan 
"Grape Dust" a sulphur- tobacco mixture was used, but without tffect. 
Dates of earliest appearance: 

May 17, Oregon June 28, Connecticut 

June 27, Ohio August 20, Delaware. 



Rus t caused by P hragmidiun roBae-calif ornicae Diet. 
Washington, Oregon." (JSB) 

Rust oaused by Phraflmidiuro spp. 

Illinois - somewhat general in distribution in state. 

Washington - common throughout state . 

Oregon - western counties. 

California - throughout state 

Varietal susceptibility was notioed in Indiana where the disease was serious 
on wild rose ( Rosa setigera) which is commonly grown in lawns throughout 
state. In California it was severe on certain varieties (NMadam 
Abel Chatenay, American Beauty, Paul Neyron, General HcArthur, 
Killarnty, Karie Henrietta, and Eainsborough Pink. In Oregon no 
varietal susceptibility was noticed, does not appear to. be increasing 
greatly there. 
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fis- 97* Geographical distribution of leaf blotch of rose in \J.'S. as reported 
to the Plant Disease Survey. 

Dat&s of earliest appearance of Phrapnldlum app. of the rose: 
May 27, Illinois June Z, Oregon August 11, California. 




Fig. 98- Geographical distribution of rose rust in the U. S. as reported to 
the Plant Disease Survey. 

Crown gall caused by Bacterium tumifaciene ZPfl & Town- 

Indiana - general prevalence, causing 'severe damage and about 75^° reduction 
in yield, affects the Ophelia roae and is apparently being distributed 
on the roots of diseased stock by the nurseries. (UET) 

An important disease especially in the nurseries. (Tahon) 

Texas root rot caused by pt o ni um oawivormn Shear 

Texas * general in central eastern section of state, prevalent, about 2% 
reduction in plants found in the state in the black lands. 
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Canter or cane blight caused by Leptosphaeria q oniothyrjum (Pckl.) Saeo. • 
( Coniothyrium gp. ) 
North Carolina - very common, Important. 
Texas - trace only. 

Indiana - general and doing a moderate amount of' damage. (HET) 
An interesting note by H- T- Gussow in the Bull. Soc. Path. Veg. France 8 
30. Jan.-ifcr. 1921, states that he now considers that rose canker 
is caused by Baoterium tuaefaciens and not by Coniothyrium sp. 

Canker caused by Dianorthe mribrina Jenk. 

Delaware (Newark, New Castle County, April) - not previously reported; 
Prof. Houghton has observed this disease the past two years on 
Jack Rose and Rosa sp. 
This is the first report to the Plant Disease Survey from any state. 

Canker oaused by Cylindrocladimn sooparjum Morg. 

Pennsylvania - very severe oases found in vicinity of Philadelphia in 

several whosesale rose establishments. In one place 10,000 Russel 
plants were lost, in another 3,000 Premier plants died, and in a 
third place 1,200 Killarney and Columbia plants had to be replaced. 

(cm) 

First report to Plant Disease Survey from Pennsylvania. 

Canker , cause undetermined. 
Idaho 

Botrytis rot caused by Botrytis sp. 
Texas , -traoe , unimportant. 

Anthraonose caused by Qloeosporlum rosae Hals. 

Texas - traoe. 

Ohio - period of greatest injury was during June and July upon the 

vegetative part of the host In affecting the stem, more prevalent 
than past year but of moderate amount, weather was favorable for 
disease . 

Chlorosis oaused by excess of lime in the soil. 
Texas - prevalent in limestone soil. 

V? inter in.jury 
Washington 

Fertiliser injury oaused by too much fertiliser. 

Indiana - caused a yellowing and dropping of leaves. (HET) 

SEDU: SPECTABILIS 

L eaf s pot oaused by Septoriaaa di West. 

Illinois - serious on this ornamental Sedum in the late fall. 

SNAPDRAGON (Antirrhinum spp.) 

Anthraonose caused by Colletotrichum sp. 
Indiana (HET) 
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Rust caused by Puocinia antirrhini Diet. & Holw. 

This disease uas reported to the Plant Disease Survey for the first tlae 
from South Carolina, Kansas, Uorth Dakota, and Arizona. Previously 
reports have been received from Maine, New Hampshire, Massachusetts, 
Connecticut, New York, New Jersey, Pennsylvania, Maryland, South 
Carolina, Ohio, Indiana, Michigan, Iowa, Missouri, North Dakota, 
Nebraska, Kansas, Utah, Arizona, Washington, Oregon, and California. 
Snapdragon rust wee severe in South Carolina (looally), North 
Dakota, Kansas, Arizona, and Oregon. In Oregon it was given as the 
worst disease they had. The dates of first appearance are soattered 
throughout the year as some of the reports were of greenhouse infes- 
tations . 



R / ^ 
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^ig- 99- Geographical distribution of snapdragon rust in the U. S. as reported 
to the Plant Disease Survey. 

The following extraot nay be of assistance to those who grovr snapdragons both 
commercially and privately. 



"During 1919 the effect of temperature on the germination 
of snapdragon spores^was studied as well ae the effect of tem- 
perature on the duration of the incubation period. In field 
experiments on the control of the disease the following fungicides 
were used: cuprammonj.ua sulphate, oupric acetate, sulphur, and 
sulphur containing 12% bisulphite of soda. The weather during the 
greater part of the growing season was cold, and the copper 
fungicides afforded the best protection. In l°/20 field experi- 
ments were made on the control of snapdragon rust by means of 
calcium polysulphide, sulphur, and sulphur plus varying percentages 
of soot. The results obtained indicate that sulphur affords better 
protection than calcium polysulphide, but that contrary to the 
opinion generally current, the addition of Boot to sulphur did not 

.oogle 
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Increase its efficiency." (Butler, 0. R. Rapt, of the New Hampshire 
Agr. Exp. Sta. for biernium ending June 30, 1920 . New Hampshire 
Agr. Exp. Sta. Bui. 1^8. May 1921) 

A bacterial leaf spot oaused by Pseudomonas antirrhinl Takimoto, has been 
reported from Japan, (Takimoto, Selto. Baoterial leaf-spot of 
Antirrhinum maius L. Bot. Mag. Tokyo 34: 253-257. Oct- 1920.) but this 
office has no record of its ever having been collected in the United 
States. 

Septorla leaf spot caused by Sep tor la antirrhinl Desm. has recently been 
referred to from France. (Duoomet, Vital. Sur le Septorla antirrhinl 
Desm. Bull. Soo. Path. Veg. 8: 33. Jan.-Mar. 1921.) This disease 
has not yet been reported to the Plant Disease Survey as being found in 
the United States. 

SNOV'BERHY (Sympboricarpus spp.) 

Rust oaused by Pucclnia symphqri carpi Hark. 
Washington, Oregon (JSB) 
California - on S, raoemosua . 

An aeolal stage was found on same host in exaotly same locality in the 
spring. (V.'S?) 

Powdery mildew oaused by M lcrosphaera diff us a Cke. A Pk. 
Ohio - on Symphori carpus vulgaris '(ffi) 
Washington - on Sympboricarpus ap. 

L ea f s p ot oaused by Septorla symphorioarpi Ell . & Ev . 

Washington 

SPIRAEA (Spiraea douglasii) 

C ylindrosporium sp. 

Oregon (JSB) 

S?EET PEA ( Lathy rus odoratua) 

Po wde ry, m ilde w oaused by Sphacrotheoa pannosa (Wallr.) Lev. 
Washington 

Powdery mildew caused by Eryslphe polygon! DO. 

Indiana - destructive in the greenhouses by killing the old leaves, worse 
than in previous years. 

Powdery mildew , cause undetermined 
Ohio - first report. 

Root rot and wilt caused by Fugari um sp . 

New York - root rot appearing June 29, and the wilt on July 26. 
North Dakota. 

Black root rot oaused by Thlelavia baslcola (B. t Br.) Zopf. 
Connecticut - Pound October 7 on greenhouse stock. 

Jc :ized ay VjOUvlL 
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Sapping off caused by Pythlum debaryanum Hesse 
Connecticut - June 10, local. 

K osaic cause undetermined 
Vaahinston 
California - quite general in southern California. (DGM) 

jfriiaoctonia caused by Rhizoctonia sp. 

Washington . : ' ' 

SYR3JGA (Philadelphus ep.) 

Rust caused by Gymno sporangium j-raoilens Kern C-. Bethel 

"About six years ago I sent Dr. Jaczewsll culture of the telia 
of Cyrano sporangium ^racilens ICern & Eethel, and he succeeded in growing 
it on rhlladelphus. This result is noteworthy in two respects: first, 
it is an unusually long period for a gelatinous rust to retain its 
viability, being three weel^ in transit. Second, it establishes the 
fact -that this rust is the eane as that found on . Philadelphus in Asia 
Minor. Hitherto, it was supposed to be an enderaio of the desert regions 
of the sou-Uinestern United States." (EB) 

TULIP 

Mold caused by SolerotlnJa parasitica ".assee - (Botrytis tulipae (Libert) 
Hopkins ■ 
'.'(ashing ton. 

vacch:iul: sp?. 

Sten blister caused by Calyptosppra colmnnaris (Alb. I; Schw.) l^fihn. 

Uaahington, Oregon. (JSB) 

Le af sp_ot caused by Exobasidium vaocinii (Fokl.) V'or. 
'.'ashington (JSB) 



F. ust caused by Pucciniastru m nyrtilli (Sohun. ) *'-rth. 
Oregon (JSEH 



VIOLET (Viola spp.) 

B l ac k root rot caused by T hi elavia basicola (B. 1-. Br. ) Ze?f . 

Connecticut - reported by a greenhouse grower as troubletone. 

Root rot caused by P ^thiuci debaryanur. Hesse. 
Connecticut - reported from a greenhouse. 

S outh e rn blifiht caused by Solerotiun rolfsii £>acc . 
South Carolina 
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DISUSES^ HISCffLUMEOUS PLANTS 



Altliaoa. fioifolia Cav. 

Pucoinia malvacearum Bertero 
Oregon (JSB) 

Amaranthua graecisans 

Albugo Candida (Fere.) Kuntz. 

Maryland (Detmold, Allegany County) - Sept. l6 (DM*) 

Artemisia tridentata Nutt. 

Fuooinia absinthil (Hedw. f.) DC. 
hashing ton 

Oregon - probably widespread throughout district, 
does little injury to host. (JSB) 

Asolepias syriaca L. 
Mosaic 

Wisconsin 



Antwerp hollyhock 
Rust 



Tumble v/eed 
T.'hite rust 



Sagebrush 
Rust 



Milkweed 
Mosaic 



Ceanothus Telutinus Dougl. 

Cylindrosporiura oeanothi £11. & Ev. 
Oregon (JSB) 

Cerastium sp. 

Rhizootonia solani Xtthn. 

Qeneral - throughout eastern United States (Piper) 

Ciroaea pacifica Aach. & Magn. 

Pucoinia olroaeae Pers. 

Washington (JSB) 

Elymus sp. 

Pucoinia cletnatidie (DC.) Lag* 
Oregon 

Epilobiuin angustifoliura 'L. 

Pucoiniastrum pustulatum (Pers.) Diet. 
T/ashington, Oregon. (JSB) 

Euphorbia oorollata L- 

Hioroophaera euphorbias (Pk.) Burk. £ Curt. 
Ohio (BP) 

Euphorbia sp. 

Melampoora montioola Mains 
Oregon (JSB) 

Qaultheria shallon Purah 

Mycosphaerella gaultheriae Cke. & Ell. 
Washington (JSB) 

Oregon - widespread throughout range of host, 
injury to leaves slight. (JSB) 



Buokbrush 
Leaf spot 



Mouse-ear chickweed 
Brown pat oh 



Enchanters nightshade 
Rust 



Wild rye grass 
Rust 



Plreweed 
Rust 



Spurge 

Powdery mildew 



Spurge 
Rust 



Aroma tio wintergreen 
Leaf spot 
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Gaylussacia baocata (Waug.) 0. Koch Blaok huckleberry 

Meteorologioal Freezing 

Connecticut - reports and observations inolude 
portions of the townships of PlainsfieXd, 
Sterling, Canterbury and Brooklyn. Most 
of the blossoms were killed, only a few 
berries were found in sheltered places. (JUS) 

Geranium tezanum (Trelease) Heller Geranium 

Plasmopora geranii Perl. & Be Ton! Downy mildew 

Louisiana 

Lapsana oommunis L. Nipple-wort 

Puooinia lapeanae (Schul.) Fokl. Rust 

Washington (JSB) 

Lathyrus nuttallii S. Wats. Vetch 

Erysiphe polygon! DO. Powdery mildew 

Oregon (JSB) 
Uromyoes fabae (Pers.) De Bary Rust 

Oregon (JSB) 

Malva rotundifolla L. Mallow 

Puooinia malvaeearum Bertero Rust 

Washington, Oregon. (JSB) 

Malva op. Mallow 

Puooinia malvaoearum Mont. Rust 

California - widespread, oan undoubtedly be found 
anywhere mallow grows. (TfSP) 

Madia sp. Tarweed 

Coleosporium madiae Cke. Rust 

Oregon (JSB) 

Mentha sp. Mint 

Puooinia menthae Pers. Rust 

Washington (JSB) 

Mensiessia ferruginea Sm. Fools huckleberry 

Rhytisma sp. Tarspot 

Washington - causes little injury to host. (JSB) 

Mioromeria ohamissonis (Benth.) Greene Tea vine 

Puooinia mioromeriae D.T.I. Rust 

Oregon (JSB) 

Oxalis strict* L. Wood sorrel 

Micro sphaera russellli Clinton Powdery mildew 

Ohio (B7) 

Physalls longifolia Nutt. Ground cherry 

Mosaic 

Iowa (iao 
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Phy sails spp. 

Mosaic 

Indiana 
Unknown leaf spot 

Tfeat Virginia (RJH) 

Pteridium aquilinura pubscens Underw. 
Uredinopsis mirabilis (Pk.) Magn. 
Washington, Oregon. (JSB) 

Rhus diversiloba Torr. & Or. 

Cylindrosporium toxioodendri (Curt.) Dearness 
Oregon 

Solanum carolinense I,. 
Mosaic 

Indiana 



Ground cherry 



Brake 
Rust 



Poison oak 
Leaf spot 



Horse nettle 



Thalictrura sp. 

Puccinia triticina Erikr. £ Henn. 
Indiana (EBM) 

Vacoinunt spp. 

Calyptospora columnaris (Alb. & Schw.) Ktthn 

Washington, Oregon. (JSB) 

Widespread throughout range of host and in the above 
districts. (JSB) 
Exobasldium vaocinii (Fckl.) Vor. 

Washington (JSB) 
Meteorological 

Connecticut - on V. vacillan s £ V. corymbosum 
Miorosphaera alni vuccinii (Schw.) Salm. 

Ohio 
Pucciniastrun myrtilli (Schum.) Arth. 

Oregon (JSB) 

Veronica serpyllifolia L. 
Rhizoctonia solanl Ktthn 

General - throughout eastern United States. (CVP) 

Taraxacum officinale Weber 

Sphaerotheca humuli var. fuligena (Sohlecht.) Salm. 

Washington - common throughout the Puyallup Valley. 
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Abies amabilia (see eilver fir), 
W. 419- 
balsamea, (sea balsam fir), 419. 
concolor, (see white fir), 42O- 
grandis, (see lowland white fir), 

420- 
lasiocarpa, (see Alpine fir), 422. 
magnifioa, (see red fir), 422. 
hobilis, (see noble fir), 422. 
shastensis, (see shasta fir), 422. 
spp-, (see fir), 422. 
Acer circinatum, (see vine maple), 45^' 
glabrum, (see dwarf maple), 458. 
macrophyllum, (see broad leaf maple), 

458. 
negundo, Phyllosticta leaf spot, 458. 
pennsylvanicum, Hiyllosticta leaf 

spot, 458. 
rubrum, tar leaf spot, 458. 
spp., (see maple), Qfjp. 
Acrostalagmus caulophagus, raspberry, 

112. 
Actinomyces braziliensis, Brazil nut, 
138. 
scabies, beet, 402. 
parsnip, 410- 
potato, 296. 
Actinonema rosae, (see Diplocarpon 

rosae), 47^* 
Adzuki bean, (see bean), 547. 
Aecidium fraxini, (see Puccinia peri- 
dermiospora), 449- 
gossypii, ootton, 386* 
Aeginetia indica, sugar cane, 391- 
Aesculus glabra, (see buckeye), 45^- 
hippocastanum, (see horse chest- 
nut), 456. 



253. 



253- 
253. 



Agropyron caninum, Helminthosporium 
sp., 253. 
intermedium, Helminthosporium sp. 

253- 
Ophiobolus, loo. 
repens, Helminthosparium sp. 
Ophiobolus, 168 , 189. 

sp., 253. 
Septoria agropyri, 253* 
stem rust, 171, 2[j3» 
smithii, Helminthosporium sp.. 
tenerum, Helminthosporium sp. 
stem rust, 2^3* 
Agrostis alba, Claviceps purpurea, 
253. 
stem rust, 253. 
Alaska cedar, ru3t, 449, 453. 
Albugo Candida, horseradish, 365. 
radish, 3&6. 
tumble weed, 483* 
turnip, 3^7- 
ipomoeae-panduranae, sweet potato, 

339- 
sp. f morning-glory, 473- 
tragopogonis , salsify, 413- 
Alder, catkin deformation, 448* 
leaf spot, Cylindrosporium, 448* 

Leptothyrium, 446. 
Mycorrhiza, 449. 
root galls, 449. 
winter injury, 449* 
Alder, mountain, powdery mildew, 448* 
Alder, red, catkin deformation, 448- 
leaf spot, 448. 
powdery mildew, 448- 
Alfalfa, anthraonose, 2/1-1- 
bacterial blight, 241. 



y Google 



512 

dodder, 2d2. 

downy mildew, 241. 

frost injury, 243. 

Fusarium roseum, 245. 

leaf spot, Cercospora, 242. 

Pseudopetisa, 239* 
Pseudopesiza medicaginis, 240* 
root knot, 242. 
root rot, 242. 

Fusarium, 245. 

Ozonium, 242. 

Solerotinia, 241. 

violet, 243. 
rust, 240. 

Tylenchus dipsaoi, 242. 
white spot, 242. 
yellow leaf blotch, 240. 
yellow top, 242- 
Almond, Armilloria root rot, I36. 
blight, Coryneum, 136* 
blossom blight, 136. 
crown gall, 136. 
die-back, 136. 
fruit drop, 136. 
heart rot, J3°» 
rust, 136. 
shot hole, 136. 
sour sap, I36. 
Alnus oregona, (see red alder), 44°* 
rugosa, leaf spot, 44^* 
spp., (see alder), 448- 
tenuifolia, (see mountain alder), 

448. 

Alopecurus pratensis, Helminthosporium 

sp., 253. 

Alsike clover, (see clover), 243. 

Alternaria, apple, 53* 

brassicae, cabbage, 3^2- 
brassicae nigrescens, cantaloupe, 

watermelon, 3^2. 
panaz, ginseng, 4-0&- 
sp., anemone, 4°7* 

cantaloupe, 3b9» 37O. 

carrot, 4*^3* 

cotton, 380* 

eggplant, 407. 

fir, 422. 

lettuce, 409. 
sugar beet, 39°- 
turnJp, 3^7* 
Althaea ficif olia. (see Antwerp hol- 
lyhock), 483- 



rosea, (see hollyhock), 471* 
Amaranthus graeoizans, (see tumble* 

weed), 4S3* 
Amelanchier alnifolia, (see western 
service berry), 464. 
cusickii, (see service berry), 464. 
Amerosporium oeoonomicum, cowpea, 249* 
Ampelopsis quinquefolia, downy mildew, 

4°7- 
powdery mildew, 467* 
spp., canker, 467. 

downy mildew, 467. 
leaf spot, 467. 
powdery mildew, 4^7* 
Andropogon fUroatus, Helminthosporium 

sp., 253- 

sorghum, (see sorghum), 390* 
Anemone, leaf spot, 467. 

sp. , (see anemone), 4°7* 
Angular leaf spot, barberry, 4&8. 

bean, 349. 

cotton, 384, 507. 

cucumber, 373* 

currant, 115» 
Angular leaf spot, tjbacco,: 398* 
Animalism, celery, 407* 

spinach, 414* 
Anthracnose, alfalfa, 241. 

apple, 40 - 

barley, 214. 

bean, 343, ^Ob. 

blackberry, 113* 

bur clover, 249* 

butternut, 451. 

camphor, 451* 

cantaloupe, 368 • 

chestnut, 452. 

citrus, 123- 

clover* 243* 

CJtt-n, 382, 507. 

cucumber, 374* 

currant, 115* 

elm, 454- 

evjnvruis, 470- 

fig, 127. 

flaz,.2js8. 

giwrd, 377- 

grape, IO4. 

hickory, 45° * 

hollyhock, 472. 

legunes, 249- 

lettuce, 408- KibydOOQle 

loganberry, 113* 
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magnolia, 457* 
Medicago spp. , 249. 
Melilotus, 249. 
oak, 460. 
oats, 221. 
pansy, 474. 
pea, 411. 
peoan, 133- 
pepper, 412. 
poplar, 4^3* 
potato, 307- 
privet, 475. 
raspberry, 109. 
rhubarb, 413. 
rose, 479- 
rye, 264. 
snapdragon, 479* 
spinach, 4^-3* 
squash, 377* 
Sudan grass, 252. 
sweet cljver, 24S. 
sycamore, 4°4* 
tomato, 329, 332, 333- 
tulip tree, 4"5* 
turnip, 3^7* 
watermelon, 377- 
wheat, 198. 
Antirrhinum spp., (see snapdi-agyn), 

479- 
Antwerp hollyhock, rust, 4"3- 
Aphanomycea laevis, (see Rhoospo- 

rangium aphanidermatus) , 3°^* 
Aplanobacter stewartii, oorn, 230. 
Aplopsora nyssae, oottjn gum, 455. 
Apple, anthraonose, 40" 
arsenical injury, 5°. 
baldwin spot, 49* 
bark cankers, 53* 
bitter pit, 49. 
bitter rot, 2b, 508. 
black root rot, *£• 
black rot, 30, 568. 
blister, 54- 
blister canker, 28. 
blotch, 21, 508. 
brovm bark spot, 54* 
brown rot, 52* 
canker, Cytospora, 53* 

orarge pox, 53' 

Flenodomus, 53* 

rough bark, 54* 

superficial bark, 53. 

Valsa, 54. 



cedar rust, 37, 508. 
chlorosis of leaves, 53. 
Clitocybe monadelpha, 47. 
collar rot, 46* 
copper injury, 50" 
oork, 52. 
crinkle, 5 2 * 

crop losses, 489, 508, 509, 
crown gall, 43. 
drought spot, $2, 
European canker, 42* 
fire blight, 32, 509. 
fly speck, 45* 
freckle, 54. 
fruit rots, 52. 
fruit spot, 40. 
Gravenstein trouble, 54* 
growth crack, 54* 
hail injury, 51. 
heart rota, 54. 
heartwood rot, 54- 
internal breakdown, 54. 
Jonathan spot, 48. 
leaf spots, j) 2 * 

Cercospora, 53* 
lime sulphur injury, ^0« 
lye injury, 51. 
measles, 51. 

miscellaneous bark cankers, 53* 
miscellaneous fruit rots, 5 2 » 
miscellaneous leaf spots, 5 2a 
miscellaneous non-parasitic dis- 
eases, 34. 
non-parasitic diseases, 54* 
orange pox oanker, 53* 
powdery mildew, 42* 
production, 8, 508, 509. 
rpot rots, 46, 48. 

Armillaria, 47* 

Ozonium, 48 • 

Xylaria, 4b, 47. 
rosette, 54* 
rot, Alternaria core, 53* 

Alter naria dry, 53* 

Pliytophthora, 53* 
rough bark, .54* 
■*«at, 37, 508. 
aoab, 12, 509. 
scald, 54. 

senility necrosis, 54* 
soft rot, 52. 
aooty blotch, 45. 
spongy dry ret, 53 ? - lzed 
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spot necrcsis, 54* 

spray injury, 50. 

spring freezes, 8, 12. 

stlppen, 49* 

superficial bark cankers, 53* 

winter injury, 51* 
Apricot, blight, 99. 

blossom blight, 100. 

brown rot, 99*' 

production, 98. 

scab, 100. 

shot hole, 100. 
Arborvitae, die-back, 418* 

Diplodia sp., 4^8. 

Keithia thujina, 418* 

leaf scorch, 418. 

leptosphueria sp., 418. 

MacroBporium sp., 418- 

t.'.ycoflphaerella sp., 418* 

Pestalozzia oonigena, 418. 
funerea, 418. 
sp*, 4 1 "* 

Phoma thujana, 4-l8. 

Recurvi-riii thujeell», $$• 

root rot, 4^* 

Septobasidium sp. , 418* 

tip dying, 418. 

winter injury, 418. 
Arborvitae, Chinese, chlorosi.te, Q&* 

nursery blight, Al8> 

winter injury, Al8. 
Arbutus menziesii, (see Madrona), 

457- 
Arceuthobium pusillus (see Rezournof- 

skya pusilla), 447' 
Areolate cotton mildew, cotton, 386. 
Armillaria mellea, almond, 136. 

apple, 47. 

blackberry, 114. 

peach, 85 • 

peony, 474. 

pepper tree, 4°1* 

plum, 92. 

raspberry, 112. 

white pine, 443* 
Aromatic wintergreen, leaf spot, 483* 
Arsenical injury, apple, 50- 
Artemisia tridentata (see sagebrush), 

483. 

Artich "ce, southern blight, 4"2* 

wilu, 402. 
Asolepics syriaca, (see milkweed), 

483. 



Ascochyta eaulicola, sweet clover, 
248. 

fragariae, strawberry, 108. 

gossypii, cotton, 38b. 

graminicola (see Septoria glumarumJ, 
199- 

pisi, pea, 411. 
vetch, 250. 

rhei, rhubarb, 413- . 
Ascochyta stem canker, sweet clover, 

248. 
Ash, leaf spot, Cercospora, 449* 
Septoria, 449. 

rust, 449. 
Ash, American mountain, canker, 443* 

fruit rot, 449. 
Ash, mountain, rust, 449* 
Ash, Orogon, leaf blight, 449* 

leaf blotoh, 449. 
Asparogus, Rhizoctonia rot, $02.. 

root rot, 402. 

rust, 402. 
Aspen, v:hite heartwood rot, 449* 4^4* 
Aspergillus niger, onion, 357" 

sp., Brazil nut, 13G. 
Aster, China, leaf spot, 468. 

leaf trouble, 468. 

rust, 4^8* 

wilt, 467. 

yellows, 4^8. 
Athyrium rust, lowland white fir, 4*51* 
Australia, flag smut situation, 164. 
Avocado, literature, 128. 



Bachelor's button, Rhizoctonia rot, 
4£3. 

Baoillus amylivorus, apple, 32» 4^» 5°9* 

cherry 98. 

hawthorn, 455* 

pent-, ff). 

plum, 92. 

quince, o2, 
atro3eptious, potato, ^00. 
oarttovorus, cabbage, 3&4* 

celury, 406. 

onion, 357* 
phytophthorus, potato. 291. 
Solanf,ce&ruci (sec Bnctorium solnna- 

oetirumJ, 254, 3%, 505. 
sorghi, sorghum, 233- 

Sudan grass, 2^2. 
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trochtiphilus, cantaloupe, 3&Q« 
euomubar, 371' 
squash, 377- 
watermelon, 382. 
Bacteria, elm, 454* 
filbert, 136. 
iris, 473. 
Bacterial bud rot, canna.,. 4&9- 
Bacterial decay, Brazil nut, 138. 
Bacterial leaf blight, Sudan grass, 

252. 

Bacterial leaf spot, cantaloupe, 370. 

celery, 406. 
Bacterial root rot, horseradish, 365. 
Bacterial soft rot, cantaloupe, 369, 

370. 

celery, 406. 
lettuce, 409. 
Bacterial spot, cucumber, 376. 
peach, 74. 
pepper, 412. 
plum, 89. 
soy bisan, 2^0, 
tomato, 33^' 
Bacterium angulatum, tobacco, 398. 
apii, celery, 4O0* 
campestre, broccoli, 3&4- 

cabbage, 3t>l* 

cauliflower, 3^4* 

rutabaga, 360. 
cerasi, cherry, 97- 
citrarefaciens, (see B. citripu- 

teale), 12$. 
citri, citrus, ll8. 
citriputeale, citrus, I25. 
coronafaciens, oats, 220. 
delphinii, larkspur, 473- 
exitiosun, (see B. vesicatorium), 

330. 
flacourafaciens, been, 349- 
glycineum, soy baan, 256. 
juglandis, walnut, 135* 
lachryraans, cucumber, 373* 37^* 
maeulicolum, cabbage, 3°4- 
malvacearum, cotton, 384, 5^7' 
medicaginis, alfalfa, 
pliaseoli, bean, 34^» 

lima bean, 351* 
pruni, peach, 74" 

p/.am, 89* 
savastanoi, oleander, 
sojao, soy bean, 250* 
solanacwarum, castor bean, A03* 
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cotton, yjfo- 

eggplant, 407. 

peanut, 4H* 

pepper, 4-1 2, 

sunflower, 254, 

tobacco, 4-00* 

tomato, 325, 5°5» 
sp.» barberry, 4°o. 

corn, 232. 

eoy bean, 250. 
spp., lima bean, 351- 
tabacura, tobacco, 398» 
tracheiphilus , (see Bacillus tra- 

cheiphilus, 371, 382. 
transluoens var. undulosum, wheat, 

157- 
tumefecien3, almond, 13b. 

apple, 43. 

blackberry, 114- 

cherry, 97. 

grapt,,- 104- 

Juglan3 rupestris, 4&5- 

logunberry,- 114- 

peach , 65 • 

pear, bl. 

peoan, 134- 

peony, 474. 

plum, 92. 

raspberry, 110. 

rose, 478. 

walnut, 4^5' 

willow, 4bX. 
vascularum, sugar cane, 389* 
vesicatorium, pepper, (\\2~ 

tomato, 330/ 
Baldwin spot, apple, 49* 
Balsam rots, conifers, 417* 
Barberry, angular leaf spot, 4&8* 
eradication, 173 - 
rust, 4bS. 

stem ru3t, lco, 171- 
' Burk cankers, miscellaneous, apple, 

53- 

Barley, enthracnose, 214- 

covered smut, 200, 210, 494. 

crop losses, 489* 494* 

distribution in United States, 200. 

ergot, 215. 

foot rot, 191, 193- 

leaf rust, 211, 212, 494. 

leaf spot, 215. 

loose smut, 209, 494* 

net blctch, Cl^. 
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powdery mildew, 213« 

production, 494* 

root rot, Pusarium, 21A. 

Helminthosporiuia, 191. 
scab, 213. 
scald, 214. 
seedling blight, 214. 
spot blotoh, 213. 
stem rust, 171, 211, 212, 404. 
stripe, 213, 494* 
stripe rust, 211. 
Bean, angular leaf spot, 349. 
anthracnose, 343 • 50&* 
bacterial blight, 341, 5O0. 
bacterial wilt, 549. 
chlorosis, 330* 
crop losses, 489, 506. 
Pusarium raartii phaseoli, 348. 

sp., 349* 

leaf blight, 350. 

leaf spot, 35O. 

mosaic, 34&. 50°* 

powdery mildew, 35^* 

production, 506. 

Rhizoctonia rot, 34^* 

Rhizopus rot, 350. 

root knot, 350* 

root rots, 5** 

Pusarium, 34^* 

rust, 344* 

seed spot, 350* 

stem rot, 349* 
Pusarium, 34^* 
Rhizoctonia, 34^* 
Sclerotinia, 349* 

sunscald, 35^* 

Icxas root rot, 350- 

watery soft rot, 349- 
Beech, white heartwood rot, 450. 
Beet, damping off, 403. 

leaf spot, 402. 

root knot, 403* 

scab, 402. 
Begonia, leaf blight, 468. 

sp., (see begonia), 4°8- 
Berberis aquifolium, rust, 468. 

canadensis, stem rust, lob* 

spp., (see barberry), 4°8« 
Bertholettia axcelsa, (pee Bra- 
zil nut), 137* 

nobilis, (see Brazil nut), 137. 
Betula ocoidentalis, white heart- 
wood rot, 4!$* 



sp., (s-ie birch), 450* 
Bignonia unguis-cati, (see oatclaw), 

452. 

Biroh, oanker, 450. 

drought injury, 450- 

white heartwood rot, 450. 

white streaked sapwood rot, 450. 

witches broom, 450* 

wood rot, 450* 
Bitter pit, apple, 49. 

pear, ol. 
Bitter rot, apple, 26, 508. 

grape, 104* 
Blackberry, anthracnose, 113« 

cane blight, 114. 

crown gall. 114. 

double blossom, 114. 

frost injury, 113. 

gray mold rot, II4. 

loaf spjt, 114. 

orange rust, 113. 

Pezizolla lythri, II4. 

powdery mildew, 114. 

root rot, Armilloria, H4. 
Shizoctonia, 114. 
Black chaff, wheat, 197. 
Blaok crust, Brazil nut, I38. 
3itck ends, pear, 6l. 
Black-eyed cowpea, (see bean), 34?. 
Black-fc lt-blight, mountain hemlock, 

426. 
Blaok heart, celery, 406. 

lettuce, 409. 

potato, 314. 
Bltok huckleberry, freezing injury, 
464. 

meteorological trouble, 484. 
Black knot, cherry, 96. 

plvm, 8/. 
BltoJt lecf spot, cabbage, 3&2. 
BUck-leg, brussels sprouts, 365. 

cabbage, 3^1- 

potato, 291, 500. 
Blaok mo3d, onion, 357. 
Black mold rot, cantaloupe, 3&9, 37O. 
Bltck pit, citrus, 12^. 

pecan, 134. 
BUck root, radish, 566. 
Black root rot, upple, 46. 

sweet pea, d8l- 

violet, 482. 
Blaok rot, apole, 30, 508. 

broccoli, 3&4. 
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o«bbe<e, 5&1» 
cauliflower, 3*-4* 
cucumber, 375» 37^- 
grape, 101. 
pear, 60. 
rutobaga, 3G6. 
squash, 377- 
sweet pott to, 336, 504. 
tobucoo, 401 - 
Blank rust, ootton, 386- 
Black specked leaf spot, broad 
leaf maple, 458. 
maple, 458. 
Black spot, oitrus, 12". 
Black streak, horseradish, 365. 
Blast, citrus, 125. 
oats, 221. 
rice, 235. 
Blasting, pea, 411. 
Blasting of seed hoods, onion, 354. 
Blight, Alternaria, ginseng, 4O0. 
Ascoehyta, ootton, 386* 

pea, 4II- 
Austrian pine, 432* 
bacterial, alfalfa, 241. 
bean, 34I, 506. 
filbert, 13b. 
larkspur, 473- 
lima bean, 351* 
pea, 411. 
peanut, 411. 
raspberry, 112. 
sorghum, 239 • 
soy bean, 250. 
Sudan grass, 2^2. 
walnut, 135. 
chestnut, 452. 
oitrus, 127. 
Coryneum, almond, 136. 
aprioot, 93. 
cherry, 90- 
peach, 76. 
plum, 92. 
Cryptosporella, filbert, 137* 
Pusarium, potato, 277* 
Herpotricho, engelmonn spruce, 

446. 
jack pine, 433- 
Nectria, eggplant, 407. 
Keopeckie, lodgepole pine, 433* 
Pestalozzia, larch, 431- 
pine, 44&" 
Rhizoctonia, cowpea, 250. 



Bclerotial, peanut, 412. 
Sclerotium, cantaloupe, 371* 

pepper, 4I 2 * 
Septoria, pea, 411. 

tomato, 505. 
sycamore, 4"5* 
Blister, apple, 54. 
Blister canker, apple, 20. 
Blister rust, currant, 115- 
gooseberry, ll6- 
red pine, 437- 
scrub pine, 43°* 
white pine, 44 s * 
Bloom blight, apricot, 100. 
Blossom blast, grape, 104- 
Blossom blight, almond, 13b. 
cherry, 97- 
geranium, 471* 
pear, 6l. 
plum, 90. 
Blossom drop, tomato, 334. 
Blossom end rot, cranberry, lib. 
tomato, 32o. 
watermelon, 3°1- 
Blossom end stain, tomato, 33 2 - 
Blotch, apple, 21, 508. 

plum, 90. 
Blue mold rot, citrus, 125. 
onion, 357 - 
plum, 91. 
tobacco, 4 00 ' 
Blue stain, western white pine, 434' 
Blue stem, raspberry, 111, 112- 
Boll rot, cotton, 30&. 
Botryosphaeria berengeriana, pecan, 134* 

ribis, currant, 11*)* 
Botrytis allii, onion, Wj. 
cinerea, lettuce, 4°°* 
aouglasii, sequoia, 44b. 
flax, 238- f . 
sp*, begonia, 4»°* 
blackberry, 114. 
cabbage, 3^3* 
flax, 238. 
geranium, 471* 
ginseng, 4°°' 
gooseberry, Ho- 
onion, 355* 
peony, 474- 
pepper, 412- 
rose, 479- ._ 
strawberry, 10b- 
spp., onion, 354. 
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tulii-as, (see Sclerotinia parasit- 
ica), 432. 
Brake, rust, 4^5* 
Brazil nut, Actinomyces decay, 138. 

Aspergillus decay, 138. 

bacterial decay, 138. 

black crust, 138. 

dry rot, 13b. 

Phomopsis decay, 138. 

white' mold, 138. 
Bremia lactucae, lettuce, 408. 
Broccoli, black rot, 364. 

club root, 3&4» 

head rot, ~$oL. 

ring spot, 3»4* 
Bromus inernds, Helminthosporium 
bromi, 253* 

Cfehiobolus, l83. 

secalinus, Ophiobolus sp*$ ^53* 
Brown bark spot, apple, 54- 
Browning, flax, 230. 
Brown leaf spot, pecan, 133* 
Brown patch disease, grasses, 251. 

mouse-ear chickvreecl, 403* 

thyme-leaved speedwell, 485- 
Brov.n root rot, fir, 423* 
Brown rot, apple, 52* 

apricot, 99* 

ctwiry, 97* 

peach, 65, 510. 

pear, 60, 6l. 

plum, 86. 
Brown spot, corn, 23I- 
Brown trunk rot, Douglas fir, 423, 424. 

lodgepole pine, 43 2 - 

western lurch, 430* 
Brussels sprouts, blnck-lej, 3"5* 
Buckbrush, leaf spot, $%.. 
Buckeye, leaf blotch, 450. 
Buckeye rot, tomato, 32o. 
Buckthorn, rust, 450* 
Bud rot, carnation, 4^9- 

cocoanut, 137* 

peony, 474- 

rhododendron, 47^- 
Bulb rot, onion, 354- 355- 

Fusarium, onion, 357- 
Bulgaria polymorpha, oak, 4&I- 
Bunt, wheat, 144, 490- 
Bur clover, anthracnose, 249. 

leaf spot, 249- 
Butternut, anthracnose, 451* 

leaf spot, 451- 



Butt rot, conifers, 417* 

fir, 423- 

western hemlock, 426. 
Butt rot of heartwood, red cedar, 4J-9* 



Cabbage, black leaf sp--.it, 3^2. 

black-leg, 36l. 

black rot, 3&1- 

club root, 357* 

damping off, 3&4- 

downy mildew, 3°3* 

drop, 3^4* 

gray mold rot, 3&3* 

lightning injury, 3^4* 

peppery leaf spot, 3°4* 

RUiaopus, 3^3* 

ring spot, 3^4* 

root knot, 3^4* 

sliay soft rot, 363, 364. 

southern wilt, 3°4* 

yellows, 359* 
Cueoua dubium, western hemlock, 42&- 

strobilina, jack pine, 433* 
Calaraagrostis canadensis, ergot, 253' 

HeLninthosporium sp>, 253* 
Calendula officinalis, rust, 469* 
Caliciopsis pinea, white pine, 443* 
Calico, potato, 314* 
Calico spotting, tomato, 332- 
Callistephus chinensis, (see China 

aster), 407. 
Calyptocpoi-a columnaris, balsam fir, 
419. 

huckleberry, 485. 

silver fir, 419. 

Viicjjnium ripp., 482. 

whitu fir, 420. 
Ctmphor, anthracnose, 451- 
Ct.ne blight, blackberry, II4. 

currant, HFj. 

raspberry. 111. 

rose, 479* 
Ctnkcr, American mountain ash, 449* 

Aupelopsis spp., 467. 

Austrian pine, 431- 

birch, 450. 

bull pine, 436. 

citrus, ll8. 

Cylindrocludiur, rose, 479- 

Cytospora, apple, 53* 
poplar, 4b2. 
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Populus alba bolleana, 462, 

Populus Carolina, C\p2. 

Populus grandidentata, 462. 

Populus nigra, 462. 

Populus trenuloides, 462. 
Diaporthe, jackrose, 479. 

Rosa sp., 479, 
elm, 455. 
fig, 128. 
flax, 237. 
hawthorn, 455. 
larch, 430. 
Leptosphueria, apple, 53. 

rose, 479. 
Lonibardy poplar, 464. 
maple, 459 • 
oak, 461. 

orange pox, upple, 53. 
Plenodomus, apple, 53* 
poplar, 463, 464. 
rose, 479. 

rough bark, apple, 54* 
superficial bark, apple, 53- 
Valsa, apple, 54. 
Canna, bacterial bud rot, 469. 
mosaic, 469* 
rust, 469. 
Canna indicn, mosaic, A&), 

sp., (see canna), 469. 
Cantaloupe, anthracnose, 3&&* 
bacterial leaf spot, 370* 
bacterial soft rot. 3C9, 37O. 
bacterial wilt, 3d8. 
black mold rot, 369, 370. 
copper dust injury, 371« 
downy mildew, 370* 
fruit rot, Cladosporium, 37°- 

Fusarium, 3^9* 
green mold rot, 3&9 • 3?0* 
leaf blight, 367. 
leaf spot, 370. 
mosaio, 3w3 . 
root knot, 371* 
rot, Rhizopus, 369, 370. 
Sclerotium blight, 371. 

wiit, 370. 

Capnodium pini, white pine, 443* 



sp., white pine, 


443* 
469. 


Carnation, buc rot, 


leaf mold, 469. 




root knot, 469* 




root rot, 469. 




rust, 469. 





stem rot, 4"9* 
Carrot, decay, 403* 

leaf spot, 403. 

Rhizoctonia rot, 403* 

Rhizopus rot, 403. 

root knot, 403* 

watery soft rot, 403. 
Castanea dentata, (see chestnut), 

416, 452. 
Castanopsis ohrysophylla, (see west- 
ern chinquapin), 453. 
Castor bean, bacterial wilt, 403. 

Texas root rot, 403. 
Catalpa, heartwood rot, 452. 

leaf spot, Macrosporium, 451* 
Phyllostiota, 451. 

powdery mildew, 452. 

spp., (see catalpa), 451. 
Catolan, rust, 452. 
Catfaoe, tomato, 334. 
Catkin deformation, alder, 44B. 

red alder, 448. 
Cauliflower, black rot, 364. 

chlorosis, 3^5* 

club root, 364* 

lightning injury, 3&4* 3^5* 

ring spot, 364. 
Ceanothus velutinus, (see buckbrush), 

483. 
Cedar, Alaska, rust, 449, 453. 
Ceder, inconse, incense - cedar rust, 

419- 

heartwood rot, 4I0. 
Stigma tea sequoiae, 419* 
Cedar, red, cedar leaf blight, 419. 
heartwood butt rot, 419. 
leaf blight, 419. 
stringy butt rot, 419. 
Cedar rust, apple, 37* 508. 
incense cedar, 419. 
quinoo, 63. 
Colery, annualism, 4^7* 

bacterial leaf spot, Q.0&. 

bacterial soft rot, 4** 

blnok heart, ^06. 

crinkle, 406. 

damping off, 406. 

early blight, 4O5. 

hollow stem, 467. 

late blight, 404. 

mosaic, 40&. GoOQle 

Rhizoctonia rot, 40k* 

root knot, 406. 
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root rot, 406. 
seeders, 407. 
watery soft rot, 406. 
yellows, 403. 
Celtis ocoidentalis, (see hackberry), 

455. 
Cenangiuro balaameum var> abietis, 
hemlock, 423. 
ferruginosua, pine, 444. 

white pine, 444* 
piniphilum, bull pine, 43k. 
Centaurea sp., (see bachelor's button), 

468. • 
Cephalosporium'bertholletianum, Brazil 
• nut, 138. 
sacchari, corn, 235- 
Cerastium'sp., (see mouse-ear chick- 
weed), 483. 
Ceratostomell'a pilifera, western white 

pine, 454. 
Cercospora althaeina, hollyhock, 472. 
angulata, currant, 115. 
epii, celery, 405. 
apii carotae, carrot, 403. 
armoraciae, horseradish, 365. 
batatae, sweet potato, 339* 
beticola, beet, 402. 
sugar beet, 393. 
Swiss chard, 414. 
canescens, bean, 350. 
circumsoissa, almond, 136- 

cherry, 98. 
citrullina, watermelon, 3^2. 
concors, potato, 314* 
cruenta, oowpea, 249- 
cueurbfc-tae, cantaloupe, 370. 
frazinites, ash, 449* 
fuliginosa, persimmon, / T 6l. 
fusca, peoan, 133* 
gossypina, cotton, 386- 
mali, apple, 53* 
medioagini's, alfalfa, 242. 
clover, 248. 
Medicago app., 249. 
microsora, linden, 457* 
personata, peanut, 411. 
sequoiae, seqouia, 44^' 
sp., fig, 128. 

pepper, 412. 
phlox, 475. 
tobacco, 401* 
zebrina, clover, .248. 
Cercosporella pastinacae,. parsnip, 4IG* 



Cereals, 139* 

diseases in 1921, 14Q, 141. 
■ weather in 1921, 140. 
Chaetoohloa italics, Kelminthosporium 

■sp., 253. 
Chatnaeoyparis nootkatensis, (see 

Alaska cedar), 449, 453. 
Chorooal rot, sweet potato, 340* 
Chemioal injury, white pine, 443* 
Cherry, black knot, 96. 

blight, 98. 

blossom blight, 97. 

brown rot, 97. 

orown gall, 97* 

drought spot, 98. 

fire blight, 98. 

frost injury, 92. 

gummosis, 97, 98. 

leaf spot, 94. 

powdery mildew, 97. 

scab, 97. 

shot hole, 98. 

winter injury, $8, 

witches broom, 97* 
Chorry,' western choke, leaf blister, 

452* 
Chestnut, anthracnose, 45 2 - 

blight, 452. 

leaf spot, 453- 

powdery mildew, 452. 

winter injury, 416. 
Chiokweed rust, balsam fir, 4^9* 
Chinese cabbage, mosaic, 3°5» 3^7* 
Chinquapin, western, leaf spot, 453« 
Chlorosis of leaves, apple, 53* 
Chlorosis, bean, 350* 

oauliflower, 3°5- 

citrus, 127. 

cucumber, 376* ■ 

grape, 104. 

juniper, 429. 

maple, 460. 

pansy, 474. 

peach, 85* 

peanut, 412. 

plum, §2. 

potato, 314. 

rose, 479- 

strawberry, 109- 
Chlorosite, Chinese arborvitae, 418. 
Chrysanthemum, leaf spot, 47°* 

powdery mildew, 470* 

rust, 470. 
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sooty mold, 470* 
Chrysanthemum hortorum, (see chrys- 
anthemum), 47O. 
Chrysomyxa rhododendron! , spruce, 447* 

weirii, engelmnnn spruce, 447* 
Chrysophiyetia endobiotiea, potato, 

27^. 
Cinncmomum camphors, (see camphor), 

45-* 
Circaea pacifiea, (see enchanter's 

nightshade), 483. 
Citrus, anthracnose, 123. 
black pit, 125. 
black spot, 127. 
blast, 125. 
blight, 127- 
blue mold rot, 12jj. 
canker, ll8. 
chlorosis, 1271 
citrus root nematode, 127, 
die-back, 125. 
foot rot, 12b. 

internal decline of lemon, 12u- 
melanose, 120. 
mottle leaf, 124. 
nailhead rust, 127. 
rust mites, 122. 
scab, 119. 
spray burn, 127. 
sunburn, 127. 
stem end rot, 122. 
tear stain, 122. 
wither tip, 123. 
wither tip of lime, 124. 
Citrus root nematode, citrus, 127. 
Cladosporium carpophilum, oherry, 97- 

peach, 73* 

plum, 52. 
citri, citrus, 119* 
cucumerinum, cantaloupe, 37^* 

cucumber, 375- 
fulvum, tomato, 331' 
herbarum, bull pine, 43&* 
herbarum citricolura, citrus, I27. 
humile, maple, 459* 
paeoniae, peony, 474- 
sp., aprioot, 100. 

cantaloupe, 3^9, 3?0- 

fir, 422. 

lowland white fir, 421- 

oa'cs, 222. 

pine, 445* 
Classes, wheat, 142. 



Claviceps purpurea, Agrostis alba, 

253- 

barley, 21^. 

Calamagrostis canadensis, 253* 

rye, 206, 492- 

wheat, 200. 
Clitocybe monadelpha, apple, 47- 
Clover, Alsike, (see clover), 243- 
Clover, anthracnose, 243- 

dodder, .248. 

frost .injury, 246. 

Fusarium roseum, 24^- 

hot weather injury, 246. 

leaf spot, Cercospora, 248- 
large, 248. ■ 
Pseudopeziza, 243. 

mosaic, 240. 

nematode disease, 248. 

powdery mildew, 243- 

root rots, 246. 

Risarium, 245. 
Solerotinia, 245* 

rusts, 244, 

Sclerotinia wilt, 245* 

slime mold, 248' 

sooty spot, 248. 

stem blight, 245. 

weather injury, 246. 

wilt, 248. 
Club root, broccoli, 3&4- 

cabbage, 357* 

oauliflower, 3°4* 

kohl-rabi, 360. 

radish, 3^6* 

turnip, 3^7' 
Coccomyces hiemalis, cherry, 94. 

prunophorae, plum. 88. 

Sp., white pine, 444* 
Coconut, bud rot, 137. 

stem bleeding, 137* 
Coleosporium delioatulum. red pine, 

437- 

helianthi, scrub pine, 438. 
ipomoeae, jack pine, 433* 
laoinarioe, loblolly pine, 438. 

longleaf pine, 435. 

pitch pine, 437. 
madiae, tarweed, 484* 
solidaginis, China aster, 468. 

jack pine, 434- 

%£%&* Google 

pitch pine, 437. 
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red pine, 437 

spruce, 44B. 
terebinthinaceae, jack pine, 434. 
Cellar rot, apple, 46. 

tomato, 333- 
Colletotriohum atramentarium, potato, 
307. 
cereale, barley, 214» 
oats, 221. 
rye, 204- 
Sudan grass, 232. 
wheat, 198. 
oiroinans, onion, 357* 
orumpens, rhubarb, 413. 
falcatum, sugar cane, 391, 392* 
gloeosporioides, (see tear stain), 
citrus, 122. 
oitrus, 123* 
goesypii, cotton, 507. 
griseum, evonynus, 470* 
higginsianum, turnip, 3&7- 
lagenarium, cantaloupe, 368. 
oucumber, 374* 
gourd, 377. 
squash, 377. 
watermelon, 377* 
lindemuthianum, bean, 343- 

dry beans, $<&• 
lini, flax. 238. 
linicolum, flax, 238. 
malvarum, hollyhock, 472* 
nigrum, pepper, 412. 
phomoides, tomato, 333* 
pisi, pea, 411. 
sp., magnolia, 457. 
Scotch pine, 43&* 
snapdragon, 473* 
tulip tree, 4°5- 
spinaciae, spinach, 4*3* 
trifolii, alfalfa, 241. 

clover, ?43* 
violas triooloris, pansy, 474* 
Common scab, parsnip, 410. 
Conifer, butt rot, 417. 
diseases, 4^* 
snow and ice damage, 4*6* 
velvet top fungus, 417. 
Coniothyrium sp., (see Ieptosphaeria* 

coniothyrium), 479* 
Conk rot, Douglas fir, 423- 
Copper dust injury, cantaloupe, 37^" 
Copper injury, apple, 5^* 
Core rot, upple, 53* 



Cork, apple, 52* 
Corn, bacterial ste« rot, 232. 
bacterial wilt, 230. 
brown spot, 231- 
crop losses, 489* 498. 
Diplodia zeae, 228, 234. 
distribution, 223. 
ear mold, 233, 235. 
ear rot, 225. 

Diplodia, 228. 

Pusarium, 225, 228, 498. 

Oibberella, 228. 
ear worm, 226. 
Pusarium moniliforme, 226, 228, 

234- 
Gibberella saubinetil, 226. 
head smut, 235. 
leaf blight, 234. 
leaf rust, 498. 
leaf spot, 234. 
mosaic, 231. 
Physodenna, 498. 
production, 49$* 
root rot, 225. 

Diplodia, 228. 

Pusarium, 225, 228, 498. 

Oibberella, 228. 

Penioillium, 223. 
rust, 224. 
Sclerospora philippinensis, 390. 

spontanea, 390. 
seedling blight, 235. 
smut, 223, 498. 
stalk rot, 225. 

Pusarium, 225* 
Cornus canadensis, (see dogwood), 453- 
nuttallii, (see dogwood), 416, 453. 
sp., (see dogwood), 453* 
Cortioium vagum, bean, 348* 

potato, 284. 

white pine, 444* 
vagum solani, sweet clover, 248. 
Corylus americana, blight, 137- 

californica, (see hazelnut), 45&- 
Coryneum beijerinokii, almond, 13b. 
apricot, 99* 
cherry, 98- 
peach, 7° • 
plum, 92. 
Cotton, angular leaf spot, 3&4» 5°7* 
anthracnoae, 382, 5^7* 
areolate cotton mildew, 386* 
Ascochyta blight, 386. 
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507. 



386. 
507- 



baeterlal wilt, 386. 
black ruat, 386, 
boll rot, 38b. 
crop losses, 489, 507. 
Fusarium, 383, 
leaf spot, 386 
potash hunger, 
production, 507. 
fihizoctonia rot, 
root knot, 386 
root rot, 385. 
rust, 386. 
sore shin, 386. 
wilt, 386. 

Fusarium, 383* 
Covered kernal sunt, sorghum, 2^B. 
Covered smut, barlsy, 208, 21 °* 494* 

oats, 496* 
Cowpca, loaf blight, 249. 

leaf spot, Amorosporium, 249* 

Coroospora, 249' 
mosaic, 250. 
powdery mildew, 249. 
Rhizoctonia blight, 250. 
root knot, 250. 
root rot, 250. 

Ozonium, 250. 
rust, 249. 
sun scorch, 250. 
wilt, 250. 
Crabapple, wild, rust, 453. 
Cracking of fruit, pear, bl. 
Cranberry, blossom end rot, ll6- 
early rot, ll6. 
literature on diseases, 117* 
Crataegus douglasii, (see hawthorn,) 455* 

spp., (soc hawthorn,) 455' 
Crimson clover, (see olover), 243* 
Crinkle, apple, 52. 

celery, 4°7* 
Cronartium cerebrum, bull pine, 435* 

jack pine, 433. 

loblolly pine, 438. 

lodgcpole pine, 432- 

pinc, 445* 

pitch pine, 437* 

yellow pino, 43&* 
comandrae, (see C. pyriformc) f 437* 
comptoniae, bull pine, 435- 

jack pine, 433- 

loblolly pine, 438* 

lodgcpole pine, 43 2 * 

pine, 445- 
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pitch pine, 437- 

red pine, 437. 

scotch pine, 438. 

scrub pine, 438. 

swisa pine, 434- 
filamentosum, lodgepole pine, 432. 

pine, 445. 
harknessii, bull pine, 435- 

lodgepole pine, 432. 

Monterey pine, 437* 
pyriforme, bull pine, 435* 

jack pine, 433- 

lodgepole pine, 432* 

pine, 445. 

table mountain pine, 437* 
ribicola, black currant, 434, 439- 

currant, 115, 440. 

eastern white pine, 434* 

gooseberry, lib, 440. 

Grossularia divaricate, 441* 

red currant, 44O, 441. 

Ribes, 439. 

bracteosum, 441* 
nigrum, 434, 441. 

western white pine, 434' 

white pine, 439- 
sp., Austrian pine, 431- 
Crop losses, 489- 

apple, 489, 508, 509. 
barley, 489, 494. 
dry beans, 489, 506. 
eorn, 489, 498. 
cotton, 489, 507. 
oats, 489, 49b. 
peach, 489, 510. 
potato. 489, 500, 502. 
rye, 489, 492. 
sweet potato, 489, 504. 
tomato, 505. 
wheat, 489, 490. 
Crown gall, almond, 136. 
apple, 43. 
blackberry, 114. 
cherry, 97- 
grape, 104. 

Juglans rupestris, 4^5* 
loganberry, 114. 
peach, 85. 
pear, Si. 
pecan, 134, 
peony, 474. 
plum, 92. 
raspberry, lip. ; |ze;1 ;)v 
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rose, 476. 

walnut, 465. 

willow, 466. 
Crown rot, rhubarb, 412. 

spinach, 414. 

sweet clover, 248. 
Crown rust, buckthorn, 45°* 

FeBtuca elatior, 253. 

Lenmodia arkansana, 219, 253* 

oats, 219, 496. 

Phalaris caroliniana, 219, 2 53* 

Rhamnus alnifolia, 220. 
Crucifera, 357. 

Cryptorayces maximus, dogwood, 453* 
Cryptosporella anomala, Corylus 
americana, 137* 
filbert, 137. 

viticola, grape, I04. 
Cryptostictus sp., rhododendron, 475* 
Cucumber, angular leaf spot, 373- 

anthracnose, 374* 

bacterial spot, 37^* 

bacterial wilt, 371. 

black rot, 375 r 376. 

chlorosis, 37°* 

downy mildew, 375* 

ftuit rots, 376. 

mosaic, 3?2* 

Phoma rot, 37&* 

Rhizopus rot, 37&* 

root knot, 37^- 

scab, 375. 

Sclerotinia rot, 37^* 

soft rot, 376. 

white mold rot, 37^* 
Cucurbits, 367. 
Curly dwarf, potato, 257. 
Curly top, sugar beet, 393- 
Currant, angular loaf spot, 115» 

anthracnose, 115» 

blister rust, 115. 

cane blight, 115* 

leaf spot, 115. 

powdery mildew, 115. 

white pine blister rust, 44O. 
Currant, black, white pine blister 

rust, 434. 439* 44°- 
Currant, red, white pine blister 

rust, 440, 44a- 
Cuscuta sp., lettuce, 4°9- 

lilac, 473. 

nasturtium, 474* 

pea, 411. 



raspberry, 112. 
spp., alfalfa, 242. 
clover, 248. 
Cyamopsis tetragonoloba, (see guar), 

251. 
Cylindrooladium scoparium, rose, 479* 
Cylindrosporium calif ornicum, Oregon 
ash, 449. 
oeenothi, buckbrush. 4^3* 
sp., apricot, 100. 
spiraea, 48 1. 
willow, 466. 
toxicodendri, poison oak, 4^5* 
vermiforme, alder, 44^* 
Cytospora batata, sweet potato, 

338, 5°4- 
Cytospora chrysosperroa, poplar, 4°2- 
Populus alba bollaana, 462. 
Populus Carolina, 462. 
Populus grandidentata, 462. 
Populus nigra, 462. 
Populus tremuloides, 4^ 2 * 
pinastri, fir, 422. 
sp., apple, 53- 
juniper, 429. 



Daotylis glomerate, HelminthosporiuiB 
sp., 253. 

stem rust, 253* 
Daffodil, nematode, 470. 
Dahlia, drought injury, 47°* 

powdery mildew, 470. 
Dahlia sp. , (see dahlia), 470. 
Damping off, beet, 403. 

bull pine, 43^* 

cabbage, 3M-* 

celery, 406. 

Dougla3 fir, 425* 

eggplant, 407. 

endive, 4°8> 

lettuce, 4°9* 

pepper, A12. 

pine, 446. 

red pine, 437* 

spinach, 4M* 

sugar pine, 434* 

sweet cloverv 248. 

sweet pea, 482. 

tobacco, 4.OI. 

tomato, 329* 
Dandelion, powdery mildew, 485. 
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Dasyschypha wilkomnii, larch, 430. 
Date, fruit rot, ia8. 

leaf spot, Exosporium, 128. 

Qraphiola, 128. 
smut, 128. 
Dead arm, grape, IO4. 
Decay, Aotinoroyoes> Brazil nut, 138. 
Alternaria, carrot, 403* 
Aspergillus, Brazil nut, 138. 
bacterial, Brazil nit, 138. 
carrot, 4^3* " 
lettuce, 409. 

Phoroopsis, Brazil not, 138* 
Delphinium sp., (see larkspur),' 473* 
Dendrophoma obscurana, -strawberry, 

108. 
Dewberry, (see blaokberry), 113. 

Pesizella lythri, 114. 
Dianella odorata, mosaic, 4?0* 
Dienthus caryophyllus, (see carna- 
tion), 409. 
plumarius, southern blight, 470. 
Diaporthe phaseolorum, lima bean, 
351- 
umbrina, jack rose, 473* 
Rosa sp., 479» 
rose, 479. 
Die-back, almond, 136. 
arborvitae, 4l8. 
Austrian pine, 432. 
citrus, 125» 
gooseberry, ll6. 
loganberry, 114. 
peach, 84. 
pecan, 134* 
Dlgitaria sanguinalis, Helminthospo- 

rium sp., 253* 
Dimerosporium- collinsii, western 
service berry, 4^4* 
sp., lowland white fir, 421. 
western hemlock, 426. 
Diospyros virginiana, (see persimmon), 

461. ■ . ■ 

Diplocarpon rosae, rose, 47"* 
Diplodia gossypina, ootton, 386* 
longispora, chestnut oak, 4G0. 
natalensis, citrus, 122. 
pinea, pine, 445* 
sp., arborvitae, 4-"* 

Austrian pine, 43 2 - 

juniper, 429* 

watermelon, 38O. 
spp., watermelon, Jol* 



tubericola, sweet potato, 340- 

zeae, oorn, 228, 233, 234. 
Discosia artooreas, tulip tree, 465* 

sp*, bull pine, 43^. 
Disease, sugar beet, 3?6« 
Distribution, barley, 208. 

corn. 223.. 

o«t», 215. 

walnut, 134" 

wheat,. 141.. 
Dodder, alfalfa, 242. 

clover, 248. 

lettuce, 409; - 

lilac, 473. 

nasturtium, 474* 

pea, 411. 

raspberry, 112. 
Dogwood, leaf rust, 453- 

le«f spot, 453. 

powdery mildew, 453* 

winter injury, 4I0. 
Dothiohiza populea* poplar, 4^3* 
Dothidea sphaeroidea, juniper, 4^8 • 
Double blossom, blackberry, 114- 

raspberry, 112. 
Douglas fir, (soe fir, Douglas), 423* 
Downy mildew, alfalfa, 241. 

Ampelopsis quinquefolia, 467. 

Ampelopsis spp., 4&7* 

cabbage, 3^3* 

cantaloupe, 37^* 

cucumber, 375* 

geranium, 484. 

gooseberry, ll6. 

gourd, 377. 

grape, 102. 

lettuce, 408. 

lima bean, 35®* 

onion, 354* 

pea, 411. 

radish, 3&6. 

spinach, 413. 

squash, 377. 

sugar cane, 390* 

tobacco, AOO. 

turnip, 3&7* 

watermelon, 382. 

wheat, 202. 
Drop, cabbage, 3M- 

lettuoe, 408. 
Dropsy, geranium, 471* 
Drought breakdown, oak, 461* 
Drought injury, birch, 45®* 
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dahlia, 4.7O. 

oats, 222. 

pine, 446. 

privet, 475* 

spruce, 44"* 

sweet potato, 34^' 

tomato, 334* 
Drought spot, apple, 5 2 * 

cherry, 98. 

grape, IM.. 

plum, 92. 
Drought spotting, tobacco, 4°1* 
Dry rot, Alternaria, apple, 53* 

Fusarium, Brazil-nut, 138* 
Dusting, potato, 2G6. 
Dwarfing, potato, 257. 
Dying, maritime pine, 435* 

E 

Early blight, celery, 405- 

potato, 274, 502. 

tomato, 322, 505. 
Early rot, cranberry, ll6. 
Ear mold, oorn, 233, 235. 
Ear rot, corn, 225. 

Diplodia, corn, 228* 

Fusarium, corn, 225, 228, 498. 

(Jibberella, corn, 228. 
Ear worm, corn, 226. 
Echinochloa orusgalli, Helminthos- 

porium sp., 253* 
Echinodontium tinctorium, Engelmann 
spruoe, 44^* 

lowland white fir, 420. 

Shasta fir, 422. 

western hemlock, 426. 

white fir, 420. 
Ectotrophic mycorrhisa, white pine, 

444. 
Eggplant, bacterial wilt, 407. 

blight, 407. 

damping off, 407* 

fruit rot, 407. 

leaf spot, 407. 

mosaic, 407. 

nematode, 407. 

Rhizootonia sp., 4°7' 

root knot, 407. 

rot, 407. 

stem rot, 407. 

storm injury, /[Of. 

wilt, 407. 



Fusarium, 4^7 * 
Verticillium, 407. 
Elaaagnus angustifolia, (see oleaster), 

474- 

Elder, powdery mildew, 453. 
Elm, anthracnose, 434* 
canker, 455* 
powdery mildew, 454* 
root rot,- 454* 
slime flux, 454. 
twig blight, 454. 
Elynus canadensis, Helminthosporium 
sp., 253- 
Phyllaohora graminis, 253* 
condensatus, stem rust, 253. 

stripe rust, 253* 
Dphiobolus, l88. 
robustus, Phyllaohora graminis, 

253* 
sp., (see wild rye grass), 483* 
spp., Ophiobolus sp., 253. 
striatus, Helminth jsporiua sp. , 

253. 

virginicus, Helminthosporium sp., 

253- 

Empoasoa mali, potato, 302, 313* 
Enchanter's nightshade, rust, 4^3* 
Endive, damping off, 4°^* 

root rot, 408* 
Endothia parasitica, chestnut, 45 2 * 
England, spraying, 26b. 
Entyloma meliloti, Medioago indica, 

249. 
Epilobiura angustifoliura, (see fire- 
weed), 483. 
Eradication, barberry, 173* 
Ergot, Agrostis alba, 253» 
barley, 215. 

Calamagrostis canadensis, 253* - 
rye, 206, 492. 
wheat, 200. 
Erinosc, maple, 459* 
Erysiphe cichoraoearum, chrysanthe- 
mum, 470. 
dahlia, 470. 
golden glow, 471. 
phlox, 475. 
communis, pea, 4*1- 
graminis, barley, 215. 
Hordeum jubatum, 253* 
oats, 222. 
Poa pratensis, 253. 
rye, 205- ngitized byCiOOglC 
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393- 



wheat, 201. 

polygoni, bean, 35°* 

clover, 243- 

cowpea, 249. 

Medicago spp., 249* 

sweet pea, 481. 

vetch, 4S4. 
Euchlaena luxurians, (see teosinte), 

390. 
Euphorbia corollata, (see spurge), 

483. 

sp-, [see spurge), 483« 
European canker, apple, 4^' 

pear, 6l. 

poplar, 4^3* 
Eutetix tenella, sugar beet, 
Evonymus, anthracnose, 470. 

leaf spot, 470. 

powdery mildew, 47O. 

sp., (see evonymus), 47^* 
Exoascus amentorum (see E. tos- 
quinetii), 448. 

cerasi, cherry, 97* 

communis, plum, 0% 

deformans, peach, 71, 510. 

pruni, plum, 89. 

tosquinetii, alder, 448. 
red alder, 448. 
Exobasidium vaccinii, huckleberry, 

485- 

Vaccinium spp., 4° 2 * 
Exosporium concentricum, evonymus, 
470. 
privet, 475- 
palmivorum, date, 12o. 



Fabraea maculate, pear, 59* 

quince, 62. 
Fagus atropunicea, (see beech), 45O. 
Failure of sets, onion, 354- 
False silver leaf, pear, bl» 

plum, 92. 
Fertilizer injury, rose, 479- 

tobacco, 4°1* 
Festuca elatior, crown rust, 253- 
Helminthosporium sp., 253. 
stem rust, 253* 

octoflora, Ophiobolus sp., 253* 

Ophiobolus, l88. 
Field crops, 255- 
Fig, anthracnose, 127* 



canker, 1?7> 

leaf spot, 128. 

rust, 127. 
Fiji disease, sugar cane, 388. 
Filbert, baoterial blight, 136. 

blight, 137. 
Fir, Alpine, matting, 422. 

yellow witches broom, 422. 
Fir, Alternaria sp., 422. 

brown root rot, 4^3* 

butt rot, 423. 

Cladosporium sp*, 422- 

Cytospora pinastri, 422. 

Fusicocoum abietinum, 422. 

Macrosporium sp., 422. 

Pestalozzia sp., 422. 

red-brown butt rot, 423* 

red-brown root rot, 423* 

rot, Polyporus, 423. 
Trametes, 423. 

witches broom, 422. 
Fir-Athyrium rust, lowland white 

fir, 421. 
Fir, balsam, fir-blueberry rust, 
419. 

fir-chickweed rust, 419. 

fir-forn rust, 420. 

fir-Phoma, 420. 

twig blight, 420. 

witches broom, 420* 
Fir-blueberry rust, balsam fir, 419* 

silver fir, 419. 

white fir, 420. 
Fir-chickweed rust, balsam fir, 419* 
Fir, Douglas, brown trunk rot, 423* 
424, 

conk rot, 423, 

damping off, 425. 

meraliose, 4^5* 

meteorological effects, 4*^5* 

needle blight, 424, 425. 

Phomcpsis disease, 4^4* 

Polyporus volvatus, 424* 

quinine fungus, 423* 

red-brown butt rot, 423- 

ring scale fungus, 423. 

rose colored Fomes, 423* 

rust, 424. 

sup rot, 424. 

smoke poisoning, 425. 

snow and ice damage, 41^* 

Sparassis radicata, 425. 

Trametes carnea, 424. 
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velvet top fungus, 423. 

wind damage, 417. 

witches broon, 424. 

yellow-brown top rot, Q2$t 424* 
Fire blight, apple, 32, 569. 

cherry, 98. 

hawthorn, 455* 

pear, 55. 

plum, 92. 

quince, 62. 
Fireweed, rust, 4^3- 
Fir-fern rust, balsam fir, Q2Q. 

lowland white fir, 422. 
Fir-fireweed rust, lowland white fir, 
421- 

silver fir, 419. 
Fir, lowland white, Cladosporium sp., 
421. 

fir-Athyrium rust, 42I- 

fir-fern rust, 422. 

fir-fireweed rust, 421. 

fir-willow rust, 421. 

matting, 4 2 1* 

needle cast, 421* 

red-brown sapwood rot, 4^1- 

rot, 421. 

sooty mold, 421- 

stringy brown rot, 420- 

white root rot, 421- 

witches broom, 421- 

yellow root rot, 421* 

yellow witches broom, d21- 
Fir-needle cast, white fir, 420- 
Fir, noble, witches broom, 422. 
Fir Phoma, balsam fir, 42O. 
Fir, red, witches broom, 4^2. 
Fir, shasta* stringy brown heartwood 

rot, 422. 
Fir, silver, fir-blueberry rust, 419. 

fir-fireweed rust, 419. 

mistletoe, 4^-9- 

needle cast, 419. 
Fir, white, fir-blueberry rust, 42O- 

fir needle cast, 4 2 0. 

needle cast, 420. 

stringy brown rot, 42O. 

witches broom, 42O- 
Fir-willow rust, lowland white fir, 

421. 
Flag smut, wheat, 159. 
Flax, anthrucnose, 238. 

Botrytis disease, 238. 

bronming, 238. 



eanker, 237- 

diseases in Ireland, 238. 
foot rot, 238. 
rust, 237. 

Sclcrotium disease, 238. 
seedling blight, 238. 
stem break, 238. 
wilt, 23&. 
yellowing, 238. 
Fly speok, apple, 45* 

peach, 84. 
Fomes annosus, fir, 423* 

juniper, 429. 

western hemlock, 426. 
applanatus, apple, 54- 

maple, 459* 

poplar, 404. 

willow, 460- 
igniarius, aspen, 449* 4^4* 

beech, 450. 

Betula occidentalis, 450* 

biroh, 45O. 

poplar, 464* 

willow, 466 • 
juniperinus, western juniper, 427* 
laricis, Douglas fir, 423* 

(see F. officinalis), 432. 
officinalis, bull pine, 435* 

Douglas fir, 424. 

lodgepble pine, 432- 

lowland white fir, 421. 

western larch, 430- 
pinicola, Douglas fir, 424* 

lowland white fir, 421. 

plum, 92. 

red pine, 437* 

western hemlock, 420* 
rimosus, locust, 457. 
roseus, Douglas fir, 423» 424* 

{sec Trametes carnea), 92* 
tsugae, (seu Ganoderma tsugae), 425* 
Fools huckleberry, tar spot, 484* 
Foot rot, citrus, 126. 
flax, 238. 
Helrainthosporium, barley, 191f 193- 

grasses, 191. 

ryo, 191, 193, 207. 

wheat, 191, 193. 
Hibiscus sabdariffa, 47 1, 
rye, 207- 

sweet potato, 337, 340, 504. 
wheat, 189, 191, 196. 
Forage crops, 139, 239. 



Forest trees, 415. 

wind damage, 416. 
Praxinus oregona, (see Oregon ash), 

449. 

3pp., tsee ash), 449. 
Freckle, apple, 54- 
Preesia, nematode, 471* 

sp-, {see freesia), 471. 
Freezing injury, black huckleberry, 

484. 

huckleberry, 405. 

Yaccinium corymbosum, 485* 
vacillans, 485. 
Frog hopper blight, sugar cane, 391" 
Frost injury, alfalfa, 243. 

blackberry, 113. 

cherry, 92. 

clover, 246. 

grape, 100. 

hydrangea, 472. 

Juglans cordiformis, 4^> 

maple, 460 ■ 

oats, 222. 

peach, 63. 

plum, 86. 

privet, 475' 

quince, o2. 

raspberry, 109- 

strawberry, 104- 

sweet clover, 249. 

walnut, 46k* 
Fruit and nut crops, 1- 
Fruit blight, service berry,. 464. 
Fruit crops, 1- 
Fruit diseases, o. 
Fruit drop, almond, 136* 

plum, 92. 
Fruit rot, American mountain ash, 

449- 
apple, *j2. 

Cladosporium, cantaloupe, 37^* 
cucumber, 37^* 
date, 120. 
eggplant, 40?- 
Fusarium, cantaloupe, 369* 
Glomerella, tomato, 334* 
Helminthosporium, date, 120- 
Macrosporium, date, 12o. 

pepper, 4-> 2 - 
Pezizella, strawberry, IO7. 
Phoorpsis, eggplant, 407. 
Rhizopus, tomato, 331- 
tomato, 332- 



529 

Fruit spot, apple, 40. 

Fumago sp., chrysanthemum, 47O. 

vagans, maple, 459- 
Fusarium batatatis, sweet potato, 

334- 504- 
coeruleum, potato, 312. 
conglutinans, cabbage, 359- 

kale, 365* 

turnip, 367. 
conglutinans callistephi, China 

aster. 467. 
culmorum var. leteius, barley, 214* 
hyperoxyporum, sweet potato, 334* 

5°4- 

lini, flax, 236. 

lycopersici, tomato, 318, 5O5. 

malli, onion, 35^- 

martii phaseoli, bean, 34^* 

noniliforme, corn, 226, 228, 234- 

nivcum, watermelon, 38L 

oxysporum, gladiolus, 37--* 

potato, 277, 312, 502. 
oxysporum nicotianae, tobacco, 4^' 
radicicola, potato, 277, 312» 
potato, 272, 311. 
roseum, alfalfa, 245. 

clover, 245. 
rubi, blackberry, 114. 
sp., asparagus, 4°2. 

barley, 214. 

been, 349. 

Brazil nut, 138. 

bull pine, 436* 

celery, 403, 406. 

clover, 245. 

eggplant, 407- 

jack pine, 433* 

larkspur, 473. 

lettuce, 469. 

lime bean, 35--* 

onion, 357, 

pea, 410. 

peony, 474. 

pepper, 412. 

potato, 310- 

raspberry, 112. 

soy bean, 2>j0. 

spinach, 414. 

sweet pea, 481. 

wheat, 490. 
spp-, asparagus, 4 02 - 

bean, 348. _ r 

oantaloupe, 369, 370. 
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corn, 225, 498. 
pine, 445- 
potato, 307- 
tomato, 321. 
watermelon, 381. 
sugar cant, 392. 
tobacco, 4OI. 

vasinfectuo, cotton, 383» 5°7* 
cowp«, 25O. 
okra, 410. 
wheat, 196. 
Fusiclr.dium effusum, pecan, 129- 

tremilae, (see Venturis tremulae), 
463. 
Fusicoccura abictinum, fir, 422. 
putrefaciens, cranberry, llo. 
sp., white pine, 444. 
Fusiform galls, lodgepole pine, 432. 
Fusoma parasiticum, white pine, 444- 



Gall, fungus. Bishop pine, 435' 
Gall, oleander, 474. 
Gallowaya ptni, pio*, 44.3. 
Gunodorraa tsugae, hemlock, 4^5' 
Gardenia jasminoides, (see cape jas- 
mine), 473. 
Gaultheria shallon, (see aromatic 

wintergreen ) , 4&3 * 
Gaylussacia baccata, (see black 

huckleberry), 484- 
Geranium, blossom blight, 471* 

downy mildew, 484. 

dropsy, 47*' 

gray mold, 471. 

leaf spot, 471. 

Rhizoctonia rot, 471- 

texanum, (see geranium), 484- 
Germination troubles, potato, 3H- 
Gibberella saubinetii, barley, 215. 

corn, 22b, 228- 

oats, 222, 

rye, 204- 

wheat, 103- 
Gin3eng, blight, 408. 

moldy seed, 400. 

root rot, 408. 

Phytophthora, 408. 
Gladiolus, Fuserium rot, 47I- 

sp-, (see gladiolus), 471. 
Gleosporium amygdalinum, almond, 
13&. 



ampelophagum, (see Sphacelous am- 

pelinum), 104- 
apocryptum, maplo, 45^- 
camphorae, camphor, 451- 
caryae, (see Gnomonia caryae), 45^* 
caulivorum, clover, 243* 
cingulatum, (see Glomerella cingula- 

tum), 475. 
juglandis, (see Gnomonia leptostyla), 

451. 
limetticolum, citrus, 124* 
nerviaequum, (see Gnomonia veneta), 

46O, 464. 
rofergiae var. dendriticum, hornbeam, 

45&. 

rosae, rose, 479* 
sp., chestnut, 452. 

squash, 377. 
venetum, (see Plectodiscella veneta), 

109, 113. 

Glomerella cingulata, apple, 2b, ^Ob- 
fig, 127- 
pecan, 133* 
privet, 475. 

gossypii, cotton, 382. 

ruf omaculans , tomato, 334* 

sp., American mountain ash, 443- 
Glumu blotch, wheat, 198. 
Gnomonia caryae, hickory, 45^' 

iliau, sugar cane, 392* 

leptostyla, butternut, 45** 
walnut, 4^5* 

ulmea, elm, 454* 

veneta, oak, 460. 
sycamore, 464. 
Gnomoniella coryli, hazelnut, 4?-* 
Golden glow, powdery milde*, 471* 
Gooseberry, blister rust, llo. 

die-back, ll6. 

downy mildew, ll6- 

leaf spot, ll6. 

powdery mildew, 115. 

white pinu blister rust, 44^- 
Gourd, anthracnose, 377* 

downy mildew, 377* 
Grape, anthracnose, 104- 

bitter rot, 104. 

black rot, 101. 

blossom blast, 104. 

chlorosis, 104. 

crown gall, 104. 

dead arm, IO4. 

downy mildew, 102. 



drought 3pot, IO4. 

frost injury, 100. 

leaf spot, IO4. 

powdery mildew, 103. 

root rot, 104. 

rotting, 104. 

rust, IO4. 

shriveling, 104. 

spot necrosis, 104- 

spray injury, 104. 

tip burn, 104. 

winter injury, I04. 
Graphiola phoenicis, date, 129- 
Grasses, 251. 

brown patch disease, 251. 

foot rot, 191. 

root rot, 1§1. 
Gravtnstein trouble, apple;, ^4. 
. Gray mold rot, blackberry, 114. 

cabbage, 3&3- 

g^ranium, 471. 

lettuce, 40o- 

onion, 355- 

strawberry, lQo- 
Green mold rot, cantaloupe, 3c9, 37O. 
Grossularia divarict*t&, white pine 

blister rust, 44^- 
Ground cherry, leaf spot, 4^5- 

mosaic, 484, 4^5- 
Growth crack, apple, 54* 

tomato, 334- 
Guar, southern blight, 2^1. 
Guava, 128. 

Guignardia aesculi, buckeye, 45 1 -** 
horsa chestnut, 456, 457. 

bidwellii, Ampelopais spp., 467- 
grape, 101. 

vaccinii, cranberry, 11&. 
Gum, cotton, rust, 455* 
Gumming, sugar cane, 3&9* 
Gurrcnosis, cherry, 97» 9&. 
Gymnoconia interstitialis, blackberry, 
113- 

raspberry, 112- 
Gymnosporangium blasdaleanum, (eaa G, 
libocedri), 6l. 
hawthorn, 455* 
incsnse cedar, 4^* 
western service berry, 464. 

botryapit-is, juniper, 429. 

clavariaeformo, juniper, 427. 4 2 9- 

clo.-ipcs, (see G- germinale), 63, 
423, 429. 
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juniper, 427, 
davisii, juniper, 427* 
garminale, hawthorn, 455. 

juniper, 428, 4^9* 

quince, 63* 
globosum, hawthorn, 455* 

juniper, 428- 

larch, 431. 
gracilons, juniper, 428. 

syringa, 482. 
harknessianuro, westorn service 

berry, 464. 
inconspicuum, juniper, 428- 
juniperinum, junipor, 428. 
juniperi-virginianae, apple, 37» 
508. 

juniper, 428. 

larch, 431. 
juvenescens, juniper, 428. 

Rocky Mountain juniper, 428. 
kcrnianum, westorn juniper, 427. 
libocedri, pear, 6l- 
macropus, (see G. junipori vir- 

ginianae), 428, 431. 
n«lsoni, juniper, 420. 

larch, 431. 

Rocky Mountain juniper, 428. 
nidus-avis, larch, 431' 
nootkatensis, Alaska cvdar, 449* 

453- 

mountain ash, 449. 

wild crab-apple, 453- 
sp., dwarf juniper, 427. 

hawthorn, 455. 
SPP*» juniper, 429. 

larch, 431. 



Hackborry, powdery mildew, 455. 

smothering disease, 455. 
Hail injury, apple, 51. 
Haincsia lythri, (see Pczisclla 

lythri), 107- 
Halo blight, oats, 220- 
Hamamclis virginica, (sec witch- 

hazol), 466. 
Hardwoods, diseases, 448. 
Hardwood trees, snow and ico damage, 

4l6. 
Hawthorn, canker, 455tOO^ 
fire blight, 455. 
powdery mildew, 455. 
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rust, 455. 
Hazelnut, leaf spot, 456- 
Head rot, broocoli, 3"4* 
Head smut, corn, 235. 

millet, 252. 

rye, 205 . 

sorghum, 238. 
Heart rot, almond, 136* 

apple, 54. 

bull pine 

juniper, 429* 

pine, 446* 

plum, 92. 

poplar, 464* 

western hemlock, 426* 

western juniper, 42?* 
Heartwood rot, apple, 54* 

black spruce, 447* 

catalpa, 45 2, 

incense oedar, 4*8* 

larch, 430. 

Sitka spruoe, 447* 

western larch, 430. 
Heat necrosis, potato, 315* 
Helminthosporium bromi, Bromus 
inermis, 253- 

gramineum, barley, 213, 494* 

oryzae, rice, 236. 

sativum, barley, 191, 193* 213. 
grasses, 191. 
rye, 191, 193. 207. 
wheat, 191, 193. 

sp., Agropyron caninum, 253- 
Agropyron intended ium, 253* 
Agropyron repens, 253. 
Agropyron smithii, 253* 
Agropyron tenerum, 253* 
Alopecurus pratensis, 253. 
Andropogon furcatus, 253. 
Calamagrostis canadensis, 253. 
Chaetochloa italica, 253* 
corn, 235. 

Dactylis glomerate, 253* 
Digitaria sanguinaliii, 253. 
Echinochloa crusgalli, 2^,3- 
Elymus canadensis, 253* 
Elymus striatus, 253. 
Elymus virginious, 2^3» 
Pestuca elatior, 253* 
Hierochlou odorata, 253. 
Hordeum jubatum, 253* 
Muhlenbergia sp. , 253* 
Panioum capillare, 253. 



Phalaris arundinacea, 253. 

Phragmites phragmites, 253* 

Poa pratensis, 253. 

Setaria glauca, 253. 

Sorghum halapense, 353* 

Stipa spartea, 253- 

wheat, 191, 195» 196. 

Zizania palustris, 253* 
spp., date, 128. 
teres, barley, 212. 
turcicum, corn, 234. 
wheat, 193. 
Hemlook, Ganoderma tsugae, 425. 
leaf cone, 425. 
leaf rust, 425. 
Ferideraium sp., 425* 
Pestalozzi.il sp., 42o* 
scorch, 42&* 
Stysanus sp., 4 20 * 
twig blight, 425. 
twig rust, 425. 
Hemlock, mountain, black felt blight, 

*&>' ^c 

Hemlock, western, butt rot, 42b* 

heart rot, 426. 
red-brown aapwood rot, 420- 
root rot, 42o. 
rust, 426. 
sooty mold, 426 • 
stringy brown rot, 426* 
sulphur heart rot, 426. 
witches broom, 420. 
Hendersonia foliicola, pine, 445. 

thyoides, red cedar, 419. 
Hepatioa, smut, 47 1, 

sp., (see hepatica), 471. 
Herpotrioha nigra, Engelraann spruce, 
446. 

lowland white fir, 421. 

mountain hemlock, 42k. 
sp., Alpine fir, 422. 
Heterodera radicioola, alfalfa, 242, 

bean, 350. 

beet, 403. 

cabbage, 3&4* 

cantaloupe, 37* * 

oarnation, 4°9' 

carrot, 4^3 ■ 

celery, 4°^* 

cotton, 386, 507. 

cowpea, 250. 

cucumber, 37"* 

eggplant, 407. 



freesia, 471. 

lettuce, 409. 

okra, 410. 

peach, 84- 

pepper, IflZ. 

primrose, 475* 

spinach, 414. 

strawberry, 10&. 

sugar boot, 396. 

sweet potato, 340* 

tomato, 333- 

watermelon, 382. 
schachtii, sugar beet, 39&- 
Heterosporium echinulatum, carna- 
tion, 469. 
Hibiscus sabdariffa, foot rot, 471. 
Hicoria sp., (see hickory), 456- 
Hickory, anthracnose, 45&- 

leaf spot, 456. 
Hierochjoe odorata, Helminthosporium 

sp., 253- 

Hippeastrum sp., mosaic, 471- 

Holcus sorghum sudanensis, (see Sudan 

grass), 252. 
Hollow stalk, tobacco, 4^1- 
Hollow stem, celery, 4O7. 
Hollyhock, anthracnosc, 47 2 ' 
leaf spot, 472. 
root rot; 472. 
rust, 471. 
Hollyhock, Antwerp, rust, 483- 
Hopperburn, potato, 302, 502. 
Hop tree, rust, 456 • 
Hordeum jubatum, Erysiphe graminis, 
253- 
Helminthosporium sp-, 253* 
Ophiobolus sp., 253- 
stem rust, 253* 
stripe rust, 253* 
Ophiobolus, l88. 
pusillum, Ophiobolus, 189. 
Ophiobolus sp., 253. 
Hornbeam, leaf spot, 456. 
Horse bean, mosaic, 25I- 
Horse chestnut, loaf blotch, 45G, 

457- 
leaf spot, 45b. 
powdery mildew, 45"- 
Horse nettle, mosaic, 4^5* 
Horseradish, bacterial root rot, 365- 
blaf' streak, 3&5- 
leaf spot, Cercospora, 3&5- 
R.-.^iUria, 365. 
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root rot, 365 • 

white rust, 3&5* 
Hot weather injury, clover, 246. 
Huckleberry, freezing injury, 485. 

leaf spot, 485* 

Beteorologioal trouble, 4^5- 

powdery mildew, 485* 

rust, 485* 

stem blister* 485- 
Hydnum sp., hroad leaf maple, 45^- 
Hydrangea, frost injury, 472. 

leaf spot, 472. 
Hydrangea hortensis, (see Hydrangea), 

472. 

Hydrocyanic acid injury, tomato, 334* 
Hypoderma deformans, bull pine, 436* 

sp-, lodgepole pine, 433- 
pitch pine, 437* 

strobicola, white pine, 442* 
Hypodermella laricis, western larch, 

430. 

Hypoxylon pruinatum, poplar, 4°3* 

Populus troiruloides, 463* 
Hystrix spp., Ophiobolus sp-, 253. 



Iliau, sugar cane, 39 2 * 

Incense cedar rust, incense cedar, 

419. 

pear, ol> 
Internal breakdown, apple, 54* 

sweet potato, 34°' 
Internal decline, lemon, 12&. 
Ipomoea purpurea, (s^e morning-glory), 

473- 
Ireland, flax diseases, 23b. 
Iris, rhizome rot, 473 ■ 

Sclerotium, 472. 

spp-, (see iris), 472* 
Isariopsis clavispora, grape, 104- 

griseola, bean, 349. 



Jack rose, cankor, 479- 
Jasmine, cape, leaf spot, 473* 
Java black rot, sweet potato, 340- 
Jelly end rot, potato, 310. 
Jonathan spot, apple, 4°» 
Juglans cineroa, (see butternut), 

leaf spot, 456. 
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eordiforrais, frost injury, 4&6. 

nigra, powdery mildew, 465* 

rupcstris, crown gall, 4&5* 

3pp., (see walnut), 4^5* 
Juniper, chlorosis, Affi. 

Cytospora sp. , 429* 

Diplsdia sp-, 429. 

Dothidet sphaeroide», 4 2 ^* 

Pomes annosus, 429* 

hci-rt rot, 429. 

MacrosDorium sp-, 4*^9" 

nursery blight, 427, 428, 429. 

root rot, 429* 

Polyporus, 429- 

rust, 427, 428, 429. 

Sphaeropsis juniperi r - 429- 

winter injury, 429* 
Juniper, dwarf, juniper needle cast, 

427. 

rust, 427. 
Juniper needle cast, dwarf juniper, 

427. 
Juniper, r.ocky Mountain, nursery 
blight, 428. 
rust, 428. 
Juniper, southern red, nursery blight, 

427. 
Juniper, western, heart rot, 42?' 
leafless true mistletoe, 4 2 7* 
sooty mold, 427. 
witches broom, 4^7' 
Juniperus barbadensis, (see southern 
red juniper), 427' 
communis, (see dwarf juniper), 427. 
communis depressa, (see juniper), 427. 
communis siberica, (see juniper), 427. 
ocoidentalis, (see western juniper), 

427. 
pachyphloea, (see juniper), 428. 
prostrata, (see juniper), 428. 
scopulorum, (see Rocky Mountain juni- 
per), 428. 
siberica, (see juniper), 420. 
spp., (see juniper), 429* 
utahensis, (see juniper), 428. 
virginiana, (see juniper), 428- 



Kale, yellows, 3^5- 

Keithia thujina, arborvitae, 418. 

red cedar, 419- 
Kernel spot, pecan, 133- 



Kohlrabi, olub root, 3^* 
Kunkelia nitens, blackberry, 113- 



Lagopus, rusts, 244, 

Lapsana communis, (see nipple-wort), 

484- 
Larch, blight, 431. 
canker, 430. 
Gymnosporangium globosura, 431* 
juniperi-virginianae, 431* 
nelsoni, 431. 
nidus-avis, 431* 
spp., 431. 
heartwood rot, 43^* 
larch birch rust, 430* 
larch Willi* rust,, 439* • 
'.'.eria l&ricis, 431* 
nursery blight, 431* 
parchnent pore fungus rot, 430- 
phomopsis pseudotsuga, 431* 
Valsa abietis, 430* 
Larch birch rust, larch, 430- 
larch mistletoe, western larch, 450* 
Larch, western, brown trunk rot, 430* 
hoartv/ood rot, 430* 
larch mistletoe, 430* 
needle blight, 430. 
needle cast, 430* 
red-brown heartwood butt rot, 430- 
yellow root rot, 430- 
Larch willow rust, larch, 430* 
Large* leaf spot, clover, 248. 
Larix laricina, (sec larch), 430* 
occidentalis, (sea western larch), 

430- 
spp., (see larch), 430- 
Larkspur, blight, 473- 

Rhisoctonia stem rot, 473* 
wilt, 473. 
Late blight, celery, 404- 
potato, 2b8, 50J. 
tomato, 324- 
Lathyrus nuttallii, (see vetch)> 484* 

odoratus, (sec sweet pea), 48I- 
Leaf blight, Alternaria, cantaloupe, 

367. 

watermelon, 3"2. 
Botrytis, begonia, 4&8v 
Carcospora, pepper, 412. 

sugar beet, 393- 
Coceomycos, plum, 3Q. 
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corn, 234. 

Cylindrosporium, Oregon ash, 449* 
willow, 466. 

Dendrophoma, strawberry, 108. 

Fabraea, pear, 59* 

Fusarium, peony, 474- 

Hendersonia, red cedar, 419- 

Keithia, red cedar, 419. 

Macrosporium, cowpea , 249 - 

pine, 44^- 

quince, 62. 

Rhizoctonia, bean, 35^* 

Sclerotinia, service berry, 4^4- 

willow, 466. 
Leaf blister, oak, 460. 

Quercus coccinea, 4&0* 

western choke cherry, 4*32. 
Leaf blotch, buckeye, 45°- 

horse chestnut, £$o f 457- 

Oregon ash, 449 • 

peony, 474- 

potato, 3H" 

rose, 470, 478. 
Leaf cast, pitch pine, 437, 438. 

red pine, 437* 

whit., pine, 44 s * 
Leaf con t , -hemlock, 425* 
Leaf curl, peach, 71, |)10. 

sycamore, 4^5- 
Leaf fall, pepper, /,12. 
Leaf hopper, peanut, 412. 

potato, 302, 313. 

sugar beet, 393- 
Leafless true mistletoe, western 

juniper, 427. 
Leaf mold, carnation, 4&9* 

oats, 222. 

tomato, 331* 
Leaf roll, potato, 257, 298, 500. 

tomato, 333- 
Leaf rot, watermelon, 382. 
Leaf rust, barley, 211, 212, 494. 

corn, 498- 

dogwood, 453* 

Engelmann spruce, 447* 

hemlock, 425. 

rye, 203, 492* 

spinach, 414* 

wheat, 176, 490- 
Leaf scorch, urborvitac, 4l3, 

maple, 459- 

spruce, 448- 

strawberry, 107- 



white pine, 444* 
Leaf sheath, sugar cane, 39 2 - 
Leaf spot, Alternaria, anemone, 467* 

eggplant, 407. 

turnip, 3^7- 
AmerosporiurD, cowpea, 249* 
apple, 52* 
Ascochyta, rhubarb, 413. 

strawberry, 100. 

vetoh, 25O- 
bacterial, cantaloupe, 370* 

celery, 406. 

rye, 207. 

snapdragon, /$!• 
black specked, broad leaf maple, 
458. _ 

maple, 45" • 
Botrytis, geranium, 47*** 

peony, 474« 
bur clover, 249. 
Cercospora, alfalfa, 242. 

apple, 53. 

ash, 449* 

been, 35O. 

beet, 402- 

bur clovor, 249. 

cantaloupe, 3?0* 

carrot, 403- 

clover, 248. 

cotton, 306. 

cowpea, 249. 

fig, 128. 

hollyhock, 472. 

horseradish, 3^5' 

linden, 457. 

Medicago spp., 249* 

peanut, 4U. 

persimmon, 4&1* 

phlox, 475. 

sweet potato, 339- 

Swiss chard, 4^4* 

tobacco, 401. 

Cercoeporella, parsaip, Q\£l* 
Cladosporium, maple, 459- 
Coccomyces, cherry, 94* 
Cryptomyces, dogwood, 453" 
Cryptostictus, rhododendron, 475* 
Cylindrosporium, alder, 448. 

buckbrush, 4^3- 

poison oak, 4&5* 
Diaporthe, limfe bean, 35*** 
Dimerosporium, western service 

berry, 464. 
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Discosia, tulip tree, 4^5- 
Exobasidium, huckleberry, $5 . 

Vaccinium spp., 482. 
Exosporium, date, 120. 

Qvonyraus, 47O. 

privet, 475- 
Fusarium, tobacco, Aftl. 
Gloeosporium, hornbeam, 4t)^* 

maple, 458. 
Gnomonia, walnut, 4&5* 
Gnomoniella, hazelnut, 456- 
Graphiola, date, 128. 
ground cherry, 4^5* 
Guignardia, Ampelopsis spp., 4^7* 
Helminth 03 porium, corn, 234- 
Isariopsis, grape, 104* 
Leptothyrium, alder, 4/jfl. 

Alnus rugosa, 448. 
Maerosporimn, capo jasmine, 473* 

catalpa, 451- 

olover, 240. 

cowpen, 249* 

soy bean, 25O. 

squash, 377. 
Marasonia, chestnut, 453- 

oak, 461. 
Microstroma, butternut, 45^* 

hickory, 45^' 

Juglans cinerea, 45^* 
Monochaetia, horse chestnut, 45^- 
Mycosphaerella, aromatic winter- 
green, 483. 

blackberry, 114. 

currant, 115- 

gooseberry, ll6. 

madrona, 457" 

mulberry, 117- 

pear, 59. 

raspberry, 112. 

strawberry, 105* 
Penicillium, wheat, 202. 
Pestalozzia, sugar c;me, 391- 
Phoma, sugar beet, 394* 

sudan grass, 252. 
Phyllosticta, Acer negundo, 458. 

Acer pennsylvanicum, 458* 

Catalpa, 45I. 

chrysanthemum, 47^' 

hydrangea, 472. 

linden, 457* 

maple, 458. 

rhubarb, 413* 

sweat potato, 339- 



witch-haMl, 466. 
Pseudopeziu, alfalfa, 239. 

clover, 243. 
Raaularia, horseradish, 3&5- 
Rhytisma, broad leaf maple, 458. 

maple, 45^' 
Scirrha, western chinquapin, 433' 
Sclerotinia, easter lily, 473* 
Sclerotium, poplar, 464. 
Septogloeum, Indian plum, 4^1 ■ 
Septoria, .'impelopsis spp., 4&7' 

ash, 449. 

barley, 215. 

China aster, 4^8. 

chrysanthemum, 470' 

dwarf maple, 45°* 

hazelnut, 45&- 

lettuce, 408. 

oats, 222. 

red alder, 44$- 

Sedum spectubilis, 479. 

snapdragon, &8l> 

snowberry, 481. 

tomato, 315* 

vine maple, 45^. 

wheat, 199- 
sugar beet, 394- 
tar, Acer rubrum, 45®* 

maple, 45^' 
Leaf trouble, China aster, 4&8. 
Leak,, potato, 310* 
Legumes, 239. 
Lemnodia arkansana, crown rust, 219- 

253 • 

atem rust, 210, 2^3* 
Lemon, internal decline, 12b. 
Lenzites sepiaria, plum, L j2. 
Leptosphaerie ooniotayriu'i, ap^le, *}3' 
blackberry, II4. 
raspberry, 111. 
rose, 479. 
sacchari, sugar cane, 39^- 
sp., arborvitae, 4^°* 
Leptothyrium alneurc, -^lder, 448. 
Alnus rugosa, &/$• 
pomi, apple, 45. 
peach, 84 • 
Lettuce , anthracnose , £fi&- 
bacterial soft rot, 4^9' 
black heart, 409. 
darapinc off, 409. 
deoay, 405. 
dodder, 409. 



537 



downy mildew, 408. 

drop, 408. 

gray mold rot, 408. 

leaf spot, 408. 

mosaic, Q<£>. 

Rhizoctonia rot, 409. 

root knot, 409. 

root rot, Fusarium, 409. 
Pythium, 409. 

tip burn, 409. 

white heart, 409. 
Libocedrus decurrans, (see incense 

cedar), 418. 
Lightning injury, cabbage, 3^4- 

cauliflower, 3&4- 3^5* 

lima bean, 351, 364. 

tomato, 3^4* 
Ugustrum vulgare, (see privet), 

475* 
Lilac, dodder, 473. 

powdery mildew, 473- 

winter injury, 473. 
Lilium candidum, (see easter lily) 

473- 
Lily, easter,. leaf spot, 475* 
Lime bean, (see bean), 342. 

bacterial blight, 351* 

downy mildew, 350. 

leaf spot, 351- 

lightning injury, 3^1, 3^4- 

moldy pods, 35 2 - 

mosaic, 35^* 

pod blight, 351. 

powdery mildew, 35^* 

seed stain, 3^)1* 

stem rot, Flisariura, 35^' 
Rhi zoc ton ia , 35^ • 

yeast, 351. 
Lime sulphur injury, apple, 5°* 
Linden, leaf spot, 4f>7- 

powdery mildew, 457* 

sun scorch, 457* 
Liriodendron tulipifera, (see 

tulip tree), 4&5* 
Uterature, list, 485. 
Little peach, peach, 83. 
Locust, yellow wood rot, 457* 
Lodgepole pine mistletoe, lodge- 
pole pine, 433- 

pine, 431- 
Loganberry, (see blackberry), 113- 

anthrcp.ose, 113* 

crown gull, 114- 



die-back, 114. 
Lolium spp., Ophiobolus sp., 253* 
Loose kernel smut, sorghum, 238. 
Loose smut, burley, 209, 494* 
oats, 496. 
wheat, 152, 490. 
Lophodermium bruchysporium, pine, 445- 
juniperinum, dwarf juniper, 4-^7* 
laricinum, western larch, 430* 
lineare, white pine, 44^* 
nervisequum, lowland white fir, 
421. 
silver fir, 419, 
white fir, 420. 
pinastri, bull pine, 43^* 
lodgepole pine, 433- 
pine, 445. 
pitch pine, 43°- 
red pine, 437* 
sugar pine, 434- 
white pine, /]/}?• 
sp., Engelmann spruce, 44^* 
jack pine, 433* 
pine, 445. 
Sitka spruce, 447* 
spruce, 44^- 
Lycium sp., (see matrimony vine), 473* 
Lye injury, apple, 51- 



Ifecrophomu fici, fig, 128. 

hennebergii, (see Septoria glumarum), 

199. 
Macrosporium cutulpae, catalpa, 451. 
cucumerinum, squash, 377' 
date, 128, 

hybiscinum, pkra, 410. 
parasititicum, onion, 35^* 
pepper, 412. 

sarciniforrae, clover, 2$, 
solani, potato, 274, 502. 

tomato, 333, 505. 
soy bean, 250. 
sp., arborvitue, Q1&- 

Austrian pine, 432* 

cape jasmine, 473- 

oowpea, 249. 

fir, 422. 

juniper, 429. 

onion, 357- DgilizedhyLjOOQle 
spp., tomato, 322. 
Madia sp., (see turweed), 4$4- 
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Madrona, loaf spot, 457* 
Magnolia, anthrt-cnose, 457- 

sp. r {see magnolia), 457- 
Maize, Sclerospora philippinensis, 

390. 

Sclerospora spontanea, 390- 
Mallow, rust, 484. 
Malnutrition, spinach, 414. 
Malva rotundifolia, (see mallow), 

484. 

sp-, (see mallow), 484* 
Mangel-wurzel, Rhizoctonia sp., 4-1° • 
Mango, 128. 
Maple, black specked leaf spat, 45^- 

canker, 459. 

chlorosis, 4^ 0, 

erinose, 459* 

frost injury, 460. 

Fumago vagans, 459- 

leaf scorch, 459. 

leaf spot, Cladosporium, 459* 
Gloeosporium, 45^- 
Phyllosticta, 458.. 

powdery mildew, 459 ■ 

sun scorch, 459* 

tar leaf spot, 458. 

tar spot, 458* 

white butt rot, 459. 

wilt, 459. 

winter injury, 4 D 0* 
Maple, broad leaf, black specked 
leaf spot, 458. 

rot, 458. 
Maple, dwarf, leaf spot, 458. 
Maple, vine, leaf spot, 458. 
Marasmius plicatus, sugar cane, 392. 
Marssonia juglandis, (see Gnomonia 
leptostyla), 451, 465. 

ochroleuca, chestnut, 453* 

panattoniana, lettuce, tyiB* 

populi, poplar, 4^3- 

potentillae fragariae, (see Mol- 
lisia earlianaj, 107. 

sp., oak, 461. 
poplar, 4^3* 
willow, 4°°* 
Matrimony vine, powdery mildew, 473- 
Matting, Alpine fir, 422. 

lowland white fir, 421. 
Meadow rue, rust, 4^5* 
Measles, apple, 5 1 * 
Medicago indica, smut, 249. 

lupulina, mosaic, 249- 



spp., anthracnose, 349' 
leaf spot, 249. 
powdery mildew, 249. 
fctelampsora abietis canadensis, hemlock, 

425. 

white poplar, 4°2. 

albertensis, Douglas fir, 424. 

arotica, lowland white fir, 42I. 

bigelowii, lurch. 430. 
willow, 406. 

confluens, willow, 466. 

lini, flax, 237. 

magnusianu, poplar, 463. 

medusae, poplar, 4^3- 

monticola, spurge, 483- 

ocoidentalis, black poplar, $1. 

sp., poplar, A&3- 
willow, 460. 
Melampsorella cerastii, (see M. « la- 
tins), 419. 

elatina, Alpine fir, 422, 
balsam fir, 419. 
lowland white fir, 421* 
Melampsoridium betulinum, larch, 430- 
Melampsoropsia abietina, black spruce, 

447- 

ledicola, spruce, 440. 

piperiana, rhododendron, 476. 
Melanconium betulinum, birch, 450. 

fuligineum, grape, IO4. 

sacchari, sugar cane, 392> 
Melanoae, citrus, 120. 
Melia sp., (see umbrella tree), 4°5- 
Melilotu3, anthracnose, 249* 

spp., (see sweet clover), 248. 
Mentha sp., (see mint), 484. 
Menziessia ferruginea, (see fools 

huckleberry), 484* 
Ueria laricis, larch, 43** 
Meruliose, Douglas fir, 425. 
Merulius americanus, Douglas fir, 425. 

brassicaefolius, Douglas fir, 4^5* 
sugar pine, 434* 
Lleteoro logical effects, black huckle- 
berry, 4^4- 

Douglas fir, 425. 

huckleberry, 4^5* 

Vaccinium vacillans, 485* 
Microcoria ohamissonis, (see tea vine), 

484. 

Microsphaeria alni, evonymus, 47^* 
lilac, 473. 
oak, 4G0. 
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pecan, 134- 
privet, 475. 

Quercus pedundulata, 460. ■ 
sycamore, 465. 
alni vaccinii, catalpa, 452. 

huckleberry, 485. 
diffusa, snowberry, 481. 

Symphoricarpos sp., 481. 
Symphoricarptis vulgaris, 481. 
euphorbiae, spurge, 483. 
grossulariae, elder, 453. 
russellii, wood sorrel, 484. 
sp., matrimony vine, 473. 
Microstroma juglandis, butternut, 451. 
hickory, 456. 
Juglans cinerea, 456. 
Milkweed, mosaic, 483. 
Millet, head smut, 252. 
Mint, rust, 484. 
Miscellaneous grasses, 2^2. 
Miscellaneous non-parasitic diseases, 

apple, 54. 
Miscellaneous plants, 254, 483. 
Miscellaneous vegetables, 402. 
Mistletoe, Oregon oak, 40O. 

silver fir, 419. 
Mold, tulip, 482. 
Moldy pods, lima bean, 352* 
Moldy seed, ginseng, 400* 
Mollis ia earliana, strawberry, 107. 
Monilia sp., almond, 136. 
apricot, 100. 
cherry, 97. 
pear, ol. 
plum, 9°- 
Monilochaetes infuscans, sweet potato, 

339- 
Uonochaetia desmaaierii, horse chest- 
nut, 456. 
Morning-glory, white rust, 473* 
Mosaic, bean, 34^* 5°&* 

canna, 4^9 • 

Canna indica, 469. 

cantaloupe, 3^0. 

celery, 4^' 

Chinese cabbage, 3^5' 3&7* 

clover, 248. 

corn, 231. 

cowpea, 250. 

cucumber, 37 2 - 

Dianella odorata, 270. 

eggplant, 407. 

ground cherry, 4°4» 4**5* 



Hippeastrum sp. , 471. 

horse bean, 251. 

horse nettle, 485. 

lettuoe, 408. 

lima bean, 351.. 

Medicago lupulina, 249. 

milkweed, 403. 

mustard, 3°6, 387. 

pea, 411. 

pepper, 412. 

petunia, 475. 

potato, 257, 292, 500. 

soy bean, 250. 

spinach, 4*4- 

squash, 377. 

sugar cane, 3^7- 

sweet clover, 248. 

sweet pea, 482. 

sweet potato, 339- 

tobacco, 399. 

tomato, 323* 

turnip, 367* 
Mottle leaf, citrus, 124. 

peach, 85- 
Mouse-ear chi skweed, brown patch, 

483- 

Muhlenberg ia sp., Helminthosporium 

sp., 253* 
Mulberry, leaf spot, II7. 

pop-corn disease, 117* 

powdery mildew, 117. 

root rot, ll8. 

Solerotinia carunculoides, 117. 

Texaa root rot, 117. 
Mung bean, {see bean), 347, 349- 
Mustard, mosaic, 3bb, 367. 
Mycodoraatia, oleaster, 474* 
Mycorrhiaa, alder, 449. 
Mycosphnerella arbuticola, madrona, 

457- 

brassicicola, broeooli, 3°4* 
cabbage, 3 b 4- 
cauliflower, 3^4- 

citrullina, cucumber, 375' 
squash, 377. 

cucumber, 37°* 

fragariae, strawberry, 105* 

gaultheriae, aromatic winter- 
green, 483. 

grossulariae, Currant, 115- 
gooseberry, llo. 

morifolia, mulberry, 117- 

pinode.. pea, g- byGoog[e 
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rubi, blackberry, 114* 

raspberry, 112. 
rubina, raspberry. 111, 
sentina, pear, 59- 
sp., arborvitae, 4->^* 
taxi, western yew, 44^* 
tulasnei, 'Austrian pine, 432- 
pine, 445. 
Myoxosporium corticolum, apple, 53- 



Naemacyclus niveus, pine, 445- 
Hailhead rust, citrus, 127. 
Nailhead spot, tomato, 322. 
Narcissus pseudo-narcissus, (see 

daffodil), 47O. 
Nasturtium, dodder, 474. 
Heck rot, onion, 354» 355* 
Nectria cinnabarina, Arapelopsia spp., 

467* 

cucurbitula, Austrian pine, 431* 
white pine, 444* 

galligena, apple, 42. 
pear, 6l. 

sp., eggplant, 407. 
white pine. 444* 
Needle blight, Douglas fir, 424, 425. 

lodgepole pine, 433- 

western larch, 430. 

western yew, 44$* 

white pine, 44*-' 
Needle cast, bull pine, 43&* 

jack pine, 433* 

lodgepole pine, 433* 

lowland white fir, $21- 

silver fir, 419. 

sugar pine, 434* 

western larch, 430- 

white fir, 420. 

white pine, 44^* 
Needle rust, red pine, 437* 
Nematode, clover, 248. 

daffodil, 47O. 

eggplant, 407- 

frees ia, 47I- 

pepper, 412. 

strawberry, 100- 

sugar beet, 396, 398. 

wheat, 197. 
Nematospora sp-, lima beun, 351- 
Neofabraea malicorticis, apple, 

40. 



N.op«eki6 C0ttlt«ri, lodgppol. pin*, 

433- 

Nerium oleander, (see oleander), 474- 
Net blotch, barley, 212. 
New disease, mulberry, 117. 

potato, 313. 

rye, 207- 

sequoia, 44b, 

tomato, 33 2 - 
Nezaro viridula, pecan, 133- 
Nipple-wort, ruBt, 484- 
Non-parasitic disease, apple, 54- 
Non^arasitic spots, tobacco, 401. 
Nummularia, discrete, apple, 2o. 
Nursery blight, Chinese arborvitae, 
418. 

juniper, 427, 428, 429. 

laroh, 431. 

Rocky Mountain juniper, 428- 

southern red juniper, 427. 
Nursery leaf blight, pecan, 132- 
Nut crops, 1, 129. 
NyBsa aquatica, (see cotton gum), 455" 



Oak, anthracnose, 460. 

Bulgaria polyroorpha, 461. 

canker, 4LI- 

drought breakdown, 461. 

leaf blister, 460. 

leaf spot, 461. 

powdery mildew, 46Q. 

Strumella canker, 461. 
Oak, chestnut, twig blight, 460. 
Oak, Oregon, mistletoe, 46O- 

piped rot, 4b0. 

powdery mildew, 460. 
Oats, anthracnose, 221. 

blast, 221, 

covered smut, 496. 

crop losses, 489, 496. 

orown rust, 219, 49o. 

distribution, 215. 

drought injury, 222. 

frost injury, 222. 

halo blight, 220. 

leaf mold, 222. 

leaf spot, 222. 

loose smut, 496. 

powdery mildew, 222. 

production, 496. . LiC 

red loaf, 222. 
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root rot, 322. 
scab, 222. 
smuts, 215. 

stem rust, 171, 2l8, 496. 
sterility, (see blast), 221- 
Oidium chrysanthemi, (see Erysiphe 

cichoracearum), 470. 
sp», Oregon oak, 460. 
Okra, Macrosporium hybiscinura, 410. 
root knot, 410. 
root rot, 410. 
wilt, 410. 
Oleander, gall, 474. 
Oleaster., root galls, 474. 
Onion, black mold, 357, 

blasting 1 of seed heads, 354- 
blue mold rot, 357. 
bulb rot, 3^4, 355. 

Fueariura, 357- 
downy mildew, 3^4. 
failure of sets, 354- 
gray Mold rot, 355. 
Macrosporium parasiticum, 35^- 
neck rot, 354, 355. 
pink root, 35^- 
smudge, 357- 
smut, 35^- 
soi't rot, 357. 
tip burn, 357- 
Ophiobolus, Agropyron, 188. 
Agropyron repens, l88, 189* 
- Bromus, l88. 
cariceti, rye, 20b\ 

wheat, 187. 
Elymus, l88. 
Festuca, l88. 
graminis, (see 0* cariceti), 187. 

wheat, 190. 
Hordeum, 188- 
Hordeum pusillum, 2jj3* 
Setarid goniculata, 188, 189- 
sp-, Agropyron repens, 2^3* 

Bromus secalinus, 253. 

Elymus spp., 253- 

Festuca octoflora, 253. 

Hordeum jubatum, 2^3* 

Hordoum pusillum, 253* 

Hystrix spp., 253*- 

Lolium spp., 253- 

Phalaris spp-, 2^3* 

Setaria geniculate, 253. 
wild grasses, l88. 
Orange pox canker, apple, 53- 



Orange rusts, blackberry, 113- 

raspberry, 112. 
Ornamental plant3, 4&7- 
Osmaronia cerasiformis, (see Indian 

plulT.), 46I. 

Ostrya virginiana, (see hornbeam), 

456. 
Oxalis stricta, (pee wood aorrel), 

4B4. 

Ozonium omnivorum, alfalfa, 242. 
apple, 4°* 
bean, 350. 
oastor bean, 403- 
cotton, 385. 
cowpea, 256. 
elm, 454- 
grape, 104- 
hollyhock, 472. 
mulberry, 117. 
okra, 410. 
peach, 85 ■ 
peanut, 4-12. 
pear, bl- 
privet, 475. 
rose, 47°- 
umbrella tree, 4^5' 



Pacific Slopo ytsllow pine mistletoe, 

bull pine, 436- 
Paeonia officinalis, (see peony), 

474- 

Panicum capillare, Helminthosporium 

sp.. 253- 

iiiiliaoeum, (see millet), 2^2.. 
Pansy, anthracnosu, 474* 

chlorosis, 474- 

root rot, 474- 

rust, 474. 
Papaya, 120- . 

Parchment pore l'ungus rot, jack 
pine, 433* ■ 

larch, 43°' 
Parsnip, common scab, 410* 

leaf spot, 410- ' 
Patellina fragariae, (see Peziztlla 

- lythri), 107. 
Pea, anthracnoso, 4H* 

bacterial blight, 4H* 

blasting, 4H< 

blight, Ascochyta, 4H1OC 

dodder, 411* 
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downy mildew, 411. 

mosaic, 4II. 

powdery mildew, 411. 

root rots, 410. 
Fusarium, 410. 
Rhizootonia, 411. 

Septoria blight, 411« 

spot, 411. 
Peach, bacterial spot, 74. 

blight, Corynoum, 76. 

brown rot, 65, 510. 

chlorosis, 85. 

crop losses, 489, §10. 

crown gall, 85. 

die-back, 84. 

fly speck, 84. 

frost damage, 63. 

leaf curl, 71, 51O. 

little peach, 83. 

-mottle leaf, 85* 

powdery mildew, 84* 

production, 63* 5*0* 

root knot, 84. 

root rat,, Armillaria, 85. 
Ozonium, 85. 

rosette, 7&* 

rust, 84. 

scab, 73. 

silver leaf, 85. 

sooty blotch, 84- 

stem end discoloration, 85. 

Verticillium wilt, 83. 

winter injury, 85* 

yellows, 01- 
Peanut, blight, 411. 

chlorosis, 412. 

leaf hopper, 412. 

lcaf spot, 411. 

Ozonium root rot, 412. 

rust, 411. 

sclerotial blight, 412. 

tip burn, &\2* 

wilt, 411. ' 
Pear, bitter pit, 6l. 

black ends, 6.1- 

black rot, 60. 

blossom blight, ol. 

brown rot, 60, ol. 

cracking of fruit, 6l. 

crown gall, 6l- 

European canker, ol. 

false silver leaf, 6l- 

fire blight, 55. 



incense cedar rust, ol. 

leaf blight, 59. 

leaf spot, 59. 

powdery mildew, 60- 

Pythiacystis brown rot, 60. 

rough bark disease, ol. 

scab, 58. 

Texas root rot, 6l. 
Pecan, anthraonose, 133* 

black pit, 134. 

brown leaf spot, 133* 

crown gall, 134* 

die-baok, 134. 

kernel spot, 133- 

nursery leaf blight, 132. 

powdory mildew, 134* 

rosette, Ijjl. 

scab, 129. 

southern stink bug, 133- 
Pecky wood rot, red pine, 437* 
Pegomyia fuscipes, potato, 311* 
Pelargonium sp., (see geranium), 471* 
Pellioniella macrospors, Brazil nut, 

138. 

Penicillium expansum, apple, jj2* 

sp., corn, 228. 
onion, 357* 
plum, 91. 
wheat, 202. 

spp., citrus, 125* 
Peony, bud rot, 474* 

crown gall, 474* 

Fusarium leaf blight, 474* 

Fusarium stem blight, 474* 

leaf blotch, 474. 

leaf spot, 474. 

root rot, 474* 
Pepper, anthracnose , 412- 

bacterial spot, 412* 

bacterial wilt, 412. 

damping off, 412. 

leaf blight, 412. 

leaf fall. 412. 

Macrosporium fruit rot, 412* 

mosaic, /]!?-• 

nematode injury, qi2> 

Hhizoctonifi rot, 412. 

root knot, 412. 

root rot, A12. 

Sclerotium blight, 412. 

sunscald, 412. 

wilt, 412. Dc ize; 

Pepper tree, rot, 4&1* 



timber rot, 461. 
Peppery leaf spot, oabbage, 3&4» 
Peridermium abietinum, (see Melarap- 

soropsis abietina), 447- 
harknessii, Bishop pine, 435* 
minutum, spruce pine, 434* 
omaraentale, white fir, 420* 
peckii, (see Pucciniastruro myr- 

tilli), 425. 
sp., blue spruce, 447* 

bull pine, 43&* 

hemlock, 4*?5* 

jaok pine, 433. 

pine, 445. 

pitch pine, 43°* 

Scotch pine, 438* 

scrub pine, 43"* 

white pine, 442. 
Peronospora effusa, spinach, 413* 
hyoscyami, tobacco, 400* 
parasitica, cabbage, 3^3* 

radish, 36k* 

turnip, 367. 
schleideni, onion, 354* 
trifoliorum. alfalfa, 241. 
viciae, pea, /ill. 
Persimmon, leaf spot, 461. 
Pestalozzia conigena, arborvitae, 

418. 
funerea, arborvitae, Qld* 

larch, 43I. 

pitch pine, 438- 
funescens sacchari, sugar cane, 

331- 

sp*, arborvitae, 41°* 
fir, 422. 
hemlock, 426. 
larch, 431. 
pine, 445. 
Petunia, mosaic, 475* 
rhizoctonia, 475* 
sp-, (see petunia), 475* 
Pezizella lythri, blackberry, 114. 
dewberry, 114- 
raspberry, 112. 
strawberry, 107* 
Phacidium crustaceum, white pine, 
444- 
infestans, white fir, 42O. 
sp., Douglas fir, 424. 
Phalaria arundinacea, Helminthoapo--' 
rium sp. , 253- 
caroliniana, crown rust, 219, 253- 
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stem rust, 2l8, 253. 
spp., Ophiobolus sp., 253. 
Phaseolus anguleris, (see bean), 
347* 

aureus, (see bean), 347, 349. 
lunatus, (see bean), 34 s ■ 
lunatus macrocarpus, (see bean), 

342. 
multiflorus, (see bean), 342. 
mungo, (see bean), 347' 
vulgaris, (see bean), 34*?* 
Philadelphus sp., (see syringa), 

482. 
Phjox, leaf spot, 475. 
powdery mildew, 475. 
sp., (see phlox), 475. 
Phoma abietina, (see Fusicoccum 

abietinum), 422. 
balsam fir, 420. 
betae, sugar beet, 394* 
ohonophila, Norway spruce, 447* 
citrioarpa, citrus, 127. 
cucumber, 3?6* 
destructive, tomato, 329- 
hennebergii, (see Septoria glu- 

marum), 199* 
insidiosa, Sudan grass, 2|>2. 
lingam, brussels sprouts, 3^5* 

oabbage, 36I- 
pomi, apple, 4 * 
sp., balsam fir, /\?0. 

Chinese arborvitae, 4*8. 

flax, 238. 

juniper, 427, 428, 429. 

laroh, 431 - 

Rocky Mountain juniper, 4^8* 

southern red juniper, 4*^7* 

spruce, 448. 

white pine, 444. 
thujana, arborvitae, 4^8. 
tomato, 329, 332. 
Phomopsis bertholletianum, Brazil 

nut, 138. 
citri, citrus, 120, 122. 
decay, Brazil nut, 138- 
disease, Douglas fir, 424. 
mali, apple, 54* 
pseudotsugae, Douglas fir, 424. 

larch, 431. 
vexans, eggplant, 407. 
Phoradendron licatura, western iuni- 

per, 427- 5b,"5o5gTe 

villosum, Oregon oak, 460. 
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Phragmidium imitans, raspberry, 112. 
rosae-californicae, rosw, 477- 
spp., Rosa setigera, 477* 

rose, 477, 478. 
Phragmites phragmites, Helmirithospo- 

rium sp., 253* 
Phyllachora graminis, Blymus canaden- 
sis, 253. 

Elymus robustue, 253- 
pomigena, apole, 45- 

peach, 84* 
trifolii, clover, 248. 
Phyllactinia corylea, chestnut, 452- 

dogwood, 453- 

Juglans nigra, 4^5- 

mountain alder, 448. 

mulberry, 117. 

red alder, 448. 

walnut, 465- 

western service berry, 4=4' 
sp-, hawthorn, 455. 
Phyllosticta ampelopsidis, (see Guig- 

nardia bidwellii), 4^7- 
batatas, sweet potato, 339* 
caryae, pecan, 132. 
catalpae, catalpa, 45*-* 
chrysantherai, chrysenthemum, 47°- 
congesta, plum, 90- 
hamamelidis, witch-hazel, 4^. 
hydrangeae, hydrangea, $12. 
minima, Acer negundo, 45°- 

Acer pennsylvanicum, 45$- 

maple, 45^* 
paviae, (see Guignardia aesculi), 

450. 456. 
phaseoli, lima bean, 351- 
solitaria, apple, 21, 508. 
spha crops idea, (see Guignardia 

aesculi), 450* 
sp- , rhubarb, 413- 
tiliae, linden, 457. 
viridis, Oregon ash, 449- 
Physalis longifolia, (see ground 

cherry), 4^4* 
spp., (see ground cherry), 4°'5- 
Physalospora cydoniae, apple, ^0, ^0Q- 

American mountain asb, 449- 

Austrian pine, 432- 

chestnut oak, 4^0- 

hawthorn, 455- 

pear, 60. 
sp. , white pine, 444- 
Physarura cinereum, clover, 248. 



Physoderma, corn, 498* 

zeae-rnaydis, corn, 231, 49$- 
Physopella fici, fig, 127. 

vitis, grape- 104- 
Phytophthora cactorum, ginseng, 408- 
infestans, potato. 268, 500. 

tomato, 3^4* 
phaseoli, lima bean, 35O* 
sp., apple, 53. 
coconut, 137* 
eggplant, 407* 
rhubarb, 413. 
spinach, 4H- 
terrestria. Hibiscus sabdariffa, 
471* 
rhubarb, 413* 
tomato, 3 2 8. 
tomato, 333* 
Picea Engelmannii, (see Engelraann 
spruce), 44^* 
excelsa, (see Norway spruce), 447* 
mariana, (see black spruce), 447* 
parryana, (see blue spruoe), 447. 
sitchensis, (see Sitka spruce), 

417- 447* 

spp-, (see spruce), 447- 
Pineapple, red wilt, 128. 

root rot, 128. 
Pine, Austrian, blight, 432* 

canker, 431- 

die-fc.«ck, 432. 

Macrosporiura sp-.* 432- 

Mycosphaerella tulasnei, 43 2 * 

rust, 431. 

Thelephora laeiniata, 432. 

twig blight, 432. 

winter injury, 432* 

winter killing, 43^- 
Pine, Bishop, gall fungus, 435* 
Pine, blight, 446. 

Cenangium ferruginosum, 444* 

Cladosporiurr: sp. > 445- 

Coleosporium solidaginis, 445* 

Cronartium cerebrum, 445* 

Cronartium comptoniae, 445* 

Cronartium filamentosum, 445* 

Cronartium pyriforme, 445" 

damping off, 446. 

Diplodiu pinea, 44^. 

drought, 446- 

Pusarium spp., 445. 

Galloway* pini, 445. 

heart rot, 44^- 
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Hendersonia foliicola, 445* 
leaf blight, 44&. 
lodgepole pine mistletoe, 431* 
Lophodermium brachysporium, 445* 
Lophoderrnium pina3tri, 445- 
Lophodermium sp., 445- 
Mycosphaerella tulosnei, 445- 
Naemacyclus niveus, 445* 
Peridermium sp-, 445* 
Pestaloszia sp- , 445* 
Polyporus osseus, 44^- 
Razoumofskya arooricana, 44°" 
canpylopoda, 44°* 

sp., 446. 

Rhizoctonia sp., 44°* 
root rot, 44^ • 
Scorias spongiosa, 44&. 
seedling blight, 44" • 
Septoria parasitica, 44^* 
sun scorch, 44^- 
winter injury, 44&* 
Pine, bull, canker, 43&- 
damping off, 43&* 
Discosia sp., 436. 
heart rot, 435* 
needle cast, 43&* 
Pacific Slope yellow pine mistle- 
toe, 43° • 
Peridermium sp-, /0>» 
pine-coramandra rust, 435- 
pine rust, 435* 
Polyporus volvatus, 43& 1 
red-brown butt rot, 435* 
red rot, 435- 
seedling blight, 43b. 
western pine gall rust, 435* 
winter killing, 43o« 
witches broom, 43&* 
Pine -command ra rust, bull pine, 435* 
Pine, eastern white, white pine 

blister ru:t, 434- 
Pine, jack, blight, 435* 
Caeoroa strobilina, 433* 
Coleosporium ipomoeae, fl-33* 

terebinthaceae, 434- 
Cronartium cerebrum, 433* 
comptoniae, 433* 
pyriforme, 433- 
needle cast, 433* 
parehment pore fungus rot, 433' 
Peridermium sp.., 433* 
root gall, 433- 

rust, 433, 434- 



Pine, loblolly, Coleosporium soli- 
daginis, 43^. 

Cronartium cerebrum, 43^* 
comptoniae, 43^* 

rusts, 438» 
Pine, lodgepole, blight, 433« 

brown trunk rot, 432. 

fusiform galls, 432. 

lodgepole pine mistletoe, 433* 

needle blight, 433. 

needle oast, 433- 

red-brown butt rot, 432" 

rust, 432. 

western pine gall rust, 43^* 
Pine, longleaf, rust, 435. 
Pine, maritime, dying, 435* 
Pine, Monterey, rust, 437* 
Pine, pitch, Coleosporium soli- 
daginis, 437*- 

Cronartium cerebrum, 437* 
comptoniae, 437* 

leaf cost, 437. 430* 

Pestalozzia funerea, 433* 

rusts, 437, 438. 
Pine, red, blister rust, 437* 

damping off, 437* 

leaf cast, 437* 

needle rust, 437' 

pecky wood rot, 437* 

pitch pine blister rust, 437* 

red-brpwn sapwood rot, 437* 

seedling blight, 437. 
Pine rust, bull pine, 435* 
Pine, Scotch, Colletotriohum sp., 

438. 

Peridermium sp., 43o* 

rust, 438. 

Sphaeropsis sp. , 433* 
Pine, sorub, blister rusts, 438. 

Coleosporium htlianthi, 43o* 

Peridermium sp., 43S. 
Pine, spruce, ru3t, 434. 
Pine, sugar, damping off, 434* 

Merulius brassioaefolius, 434* 

needle cast, 434* 
Pine, Swiss, rust, 434* 
Pine, table-mountain, rust, 437* 
Pine, western white, blue stain, 

434- 

Sparassis radicata, 434* 
white pine blister rust, 434* 
Pine, white, Armillaria mollea, 443* 
blister rust, 442. 
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Caliciopsis pinea, 443* 

CapnoJiuin pini, 443* 
sp., 443- 

Cen&ngium ferruginosmn, 44'r* 

chemical injury, 443* 

Coccomyces sp., 44--* 

Corticium vagu;n, 444* 

ectotrophic nycorrhizr,, 444* 

Fusicoccur. sp-, 444* 

Fusoma parasiticum, 444. 

le^f ftast, 4^2. 
. leaf scorch, 444. 

Nectria cucurbitule, 444- 
sp., 444* 

needle blight, 442. 

needle cast, 442. 

Phaei'lium crusteceum, 4r4- 

Phoma sp., 444' 

Physalospora sp., 44-t- 

Rhizoctonia sp., 444* 

white pine blister rust, 435- 

winter killing, 444. 
Pine, yello"', rust, 436. 
Pink root, onion, 35°* 
Pinto beun, (see bean), 34^' 
Pinus attenuate, (see pine), 431- 

emstriaca, (see Austrian pine), 431* 

contorta, (see lodgepolc pine, 43 2 - 

divaricata, (see jack pine, 433- 

glabrt, (see spruce pine), 434- 

lambertiana, (see sugar pine), 434' 

montana mughus, (see Swiss pine), 

434- 

monticola, (see western white pine), 

434- 

muricata, (see Bishop pine), 435* 
palustris, (see lonjleaf pine), 435' 
pinaster, (see maritime pine), 435* 
ponderosa, (see bull pine), 435* 
ponderosa scopulorum, (see yellow 

pine), 430. 
pungens, (see table -mountain pine), 

437* 

radiata, (see Monterey pine), 437* 
resinosa, (see red pine), 437- 
rigida, (see pitch pine), 437- 
spp. # (see pine), 444- 
strobus, (see eastern white pine), 

434, 439. 442; 

sylvestris, (see Scotch pine>, 43' 5 ' 
toeda, (see loblolly pine), 438- 
vircinianc, (see scrub pine), 438. 
Piped rot, Orecon 00k, 4^0* 



Piricularia oryzae, rice, 235- 
Pitch pine blister rust, red pine, 

437* 

Plasmodiophora brassicaa, broccoli, 
364. 
oabbage, 357- 
eauliflower, 3°4* 
kohl-rabi, 3bb. 
radish, 3^6. 
turnip, 3&7- 
vascularum, sugar cane, 3$9* 
Plasmopara geranii, geranium, 4^4* 
ribicola, gooseberry, 11&. 
viticola, Ampelopsis quinquefolia, 

467. 

Ampelopsis spp., 4°7- 
grape, 102. 
Platanus occidentalis, (see sycamore), 

464. 
Plectodiscella veneta, blackberry, 113. 

loganberry, 113- 

raspberry, 109. 
Plenodomus destruens, sweet potato, 
340, 504* 

fuscomaculans, apple, 53* 
Pleurotus ostroatus, birch, 450* 

poplar, 4^4* 
Plowrightia morbosa, cherry, 96. 

plum, 87. 
Plum, Armilleria root rot, 9 2 » 

bacterial spot, 89. 

blrck knot, 87. 

blight, 92. 

blotch, 90- 

blossom blight, 90. 

blue mold rot, 91* 

brown rot, 86. 

chlorcsic, 9 2 * 

crown gall, 9 2 - 

drought spot, ^2. 

fulse silver leaf, 92. 

fire blitht, 92. 

Forr.es piricola, 92- 

frcst injury, %. 

fruit drop, §2. 

heart rot, 92* 

leaf blight, 88. 

leaf spot, 461. 

Lenzites sepiaria, 92. 

pockets, 89. r, giliz edbyG00Qlc 

Rhizopus rot, 91". 

rosette, 92. 

rust, 92. 



scab, 92. 

silver leaf disease, 92. 
spring frost injury, 85. 
yellows, 92. 
Plum, Indian^ leaf spot, 461. 
Poa pratensis, Erysiphe grarainis, 253. 
Helminthosporium 3p., 253. 
Ustilago striaefornis, 253. 
Pockets, plun, 89. 

Prunus, acierican*, 89. 
Pod blight, lima benn, 351. 
Podosphaera.le'icotricho, apple, 42. 
pour, 60. 
oxyacanthae, cherry, 97, 
Poison oak, leaf spot, 485. 
Polyporus amarus, incense cedar, 418. 
dryadeus, lowland white fir, 421. 
dryophilus, (see P. rheadea), 460. 
fissus, fir, 423. 
osseus, pine, 4^6. 
purpureus, juniper, 429. 
rheades, Oregon oak, 4&0. 
schweinitzii, bull pine, 435. 
conifers, /17. 
Douglas fir, 423. 
fir, 425. 

lodgepole pine, 432. 
Sitka apruce, 447* 
western larch, 430. 
sulphureus, western hemlock, 42b. 
volvatus, bull pine, 436. 
Douglas fir, 424. 
Polyspora lini, flax, 258. 
Polystictus cinnabarinus, (see ^yc- 
noporus cinnabarinus) , 4^0. 
p>er^amsnus, j&clz pine, 433. 

larch, 430. 
versicolor, cctalpa, 452. 
Poor germination of Seed, sugar cane, 

392. 
Popcorn disease, mulberry, 127. 
poplar, anthracnose, ^63, 
canker, 462* 463, 464. 
European canker, 4^3- 
heart rot, 4^4- 
leaf spot, 4^4- 
powdery mildew, 4°4" 
rust, 463- 
scab, 463- 

white butt rot, 464. 
white heartv/ood rot, 4&4* 
Poplar, black, rust, 461. 
yellow lei-f blister, 462. 
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Poplar, Lorcbardy, canker, 464. 
yellow leaf blister, 462. ' 
Poplar, white, rust, 462. 
Populus alba, (see white poilar), 
462. 
alba bolleana, canker, 462. 
Carolina, canker, 462. 
grandid«iitat«, ei.nksr, 4^2. 
nigra, canker, /it 2. 
r.igra italics, (see Lombardy 

poplar), 4^ 2 - 
spp., (see poplar), $2. 
tremuloides, (see aspen), 449. 

c&njcor, 462, 463. 
trichocarpa, (see black poplar), 
46I. 
Poria weirii, red cedar, 419* 
Poronidulus conohifer, elm, 454. 
Potash hunger, cotton, 386- 

tobacco, 401* 
Potato, anthracnose, 307* 
black heart, 31-4* 
black-lea, 291, 500. 
calico, 314- 
chlorosis, 314* 
crop losses, 485, 500, 502. 
curly dwarf, 257. 
dusting, 2o£. 
dwarfing, 257. 
early blight, 274, 502. 
Fuserium 272. 
Fusarium blight, 277. 
Fusarium ooeruleum, 312. 
o::ysporum, 312- 
radicicola, 277, 312. 
sp-, 311- 
Fusarium v:Ut, 277, 502. 
germination troubles, 3H» 
hent necrosis, 315* 
hopper burn, 302, ^02. 
jelly end rot, 310- 
late blight, 268, 500. 
lat-f blotch, 314. 
Ijfcf hopper injury, 313* 
laut roll, 257, 298, 500. 
leLk, 310. 

mosaic, 257, 292, 500. 
now or little known diseases, 

313- 
production, 500, ^C2. 
rhizoctonia, 284, ^OO. 
rufset dwarf, 314. 
scab, 2d£. 
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seed certification, 2*;7- 
seed corn raog^ot, yil* 
seed treatment, 2b2. 
slimy soft rot, 272. 
spindle sprout, 257. 
spraying, 263* 
spraying in England, 2b&. 
tip burn, 264, 302, 502. 
tuber rots, 307. 
upward growth, 257* 
wart, 279. 
wilt, 277. 
yellow dwarf, 313* 
powdery mildew, Ainpslopsis quinque- 
folia, 467- 
Ampelopsis spp. , 467. 
apple, 42. 
barley, 215. 
bean, 350- 
blackberry, 11A- 
cetalpa, 452- 
cherry, 97. 
chestnut, 452- 
ehrysanthemum, 470* 
clover, 243- 
cowpea, 249- 
currant, 115* 
dahlia, 470. 
dandelion, 4^5- 

dogwood, 453* 

elder, 453. 
elm, 454- 
evonymus, 470 * 
golden glow, 471. 
gooseberry, 115- 
grape, 103* 
hackberry, 455* 
hawthorn, 455* 
horse chestnut, 456* 
huckleberry, 485* 
Juglans nigr ., ..£5* 
lilac, 473. 
lima bean, 351* 
linden, 457. 
maple, 459* 
matrimony vine, 473* 
Hedicago sp., 249- 
mountain alder, 448* 
mulberry, 117* 
oak, 4&0- 
oats, 222- 
Oregon oak, $>Q> 
pea, 411. 



peach, 04- 

pear, Co. 

pecan, 134* 

phlox, 4?p. 

poplar, 464* 

privet, 475. 

Quercus pedunculate, 4°0* 

raspberry, 112. 

red alder, 448. 

rose, 476, 477* 

rye, 205- 

salsify, 413- 

snowberry, 481. 

spurge, 483* 

strawberry, 10b. 

sweet pen, 46l- 

syoamore, 4°5* 

Symphoricarpos sp. , dpi* 
vulgaris, 481. 

Tills americana, 457* 

turnip, 3&7* 

vetch, 484. 

walnut, 465. 

western service berry, 464. 

wheat, 201. 

willow, 46^* 

wood sorrel, 4^4* 
Pox, sweet potato, 5^4* 
Preoipitation in 1921, 5. 
Primrose, root knot, 475* 
Primula sp- , (see primrose), 475. 
Privet, anthracnose, 475- 

drought injury, 475. 

frost injury, 475. 

lefcf spot, 475. 

powdery mildew, 475. 

root rot, 475. 

winter injury, 475* 
Production, apple, 5°8* 

apricot, 98* 

barley, A94. 

bean, 506. 

corn, 498* 

cotton, 507. 

oats, 49b- 

peach, t>3, 510. 

potato, 500, 502. 

rye, 492. 

sweet potato, 5*H* 

wheat, 141, 4'J0- 
Prune, (see plum), 8*S. 
Prunus americar.a, pockets 
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demifsa, (see western choke- 
cherry), 4Jj2. 
Pseudomonas antirrhini, snap- 
dragon, ■ /\kj\. 

avenae, (sec Bacterium corona- 
faciens), 220- 

phaseoli, (se^ Bacterium phaseoli), 

341- 

pisi, pea, A\l. 
Pseudoperonospora cubensis, canta- 
loupe, 370. 

cucumber, 375" 

gourd, 377. 

squash, 377. 

watermelon, 382. 
Fseudopeziza medioaginis, alfalfa, 

239, 240. 

ribis, currant, 115- 

trifolii, clover, 243* 
Pseudotsuga taxifolia, (see Douglas 

fir), 417, 423. 
Ft* lea trifoliate, (see hop tree), 

45&. 

Pteridium aquilinum pubeseens, (see 

brake), 485. 
Puccinia absiuthii, sagebrush, 483- 

anti r rh in i , snapdrag on, $0 • 

arachidis, peanut, All. 

asparagi, asparagus, 402. 

cannee, canna, 4^9* 

ceanothi, Tripsacura laxum, 2*)$. 

chrysanthemi. chrysanthemum, 470* 

circaeae, enchanter's nightshade, 

483- 

clematidis, wild rye grass, 4"3* 
corona ta, buckthorn, 45^- 
Festuca elatior, 253. 
Lemnodia arkansanc, ?Y), 2^3- 
oats, 219, 496. 

Phalaris caiolinicna, 219, 253' 
Rhamnus alnifolii, 220. 
dispersa, rye, 203, 492- 
fendleri, barberry, 408- 

Berberis aquifolium, 4^8- 
fraxinata, (see P. peridermiosportJ , 

449- 
gluraarum, barley, 211. 

Elyows condensatus, 255* 
Hordeum jubatum, 253- 
wheat, 102. 
graminio, Agropyron repens, 171, 253* 
Agropyron tenerum, 253- 



barberry, l6b, 171, 468. 

barley, 171, 21X, 212, A%. 

Berberis canadensis, lbo. 

Daotylis glomerate, 253. 

Elymus condensatus, 233. 

Pestuca elatior, 253* 

Hordeum jubatum, 253* 

Lemnodia arkansana, 2l8, 253- 

oats, 171, 210, 496. 

Phalaris caroliniana, 2l8, 253- 

quack grass, I7I. 

red tap, 171. 

rye, 171, 202, X$2. 

wheat, loft, 490- 
helianthi, sunflower, 254. 
lapsanae, nipple-wort, 484. 
malvacearum, Antwerp hollyhock, 
483. 

hollyhock, 471. 

mallow, 484* 
menthae, mint, 484- 
micrcaieriae, tea vine, 4^4- 
mirabilissima, barberry, 468. 

Berberis aquifolium, $>8. 
peridermiuspora, ash, 449* 
phlei-pratensis, timothy, 251- 
polysora, Tripsacum latifolium, 

253- 

porphyrogenita, dogwood, 453* 
pruni , almond , 136 • 
pruni-spinosae, peach, 84. 

plum, 92. 
recedons, Calendula officinalis, 

469. 
simplex, barley, 211, 212, 494. 
sorghi., corn, 224, 498. 
subnitens, spinach, 4M* 
syLiphoriaarpi, snjwberry, 481- 

Syniplioricarpoi racemosus, 481* 
tragopegi, salsify, 413. 
tritioina, meadow rue, 4^5* 

whea*., V/o, 490. 
violac, pancy, 474. 
windsori&e, hop tree, 456. 
Pucciniastrum myrtilli, hemlock, 425. 

huc.';leberry, 4$5* 

Vaccinium spp. , 482. 
pustulatum, fireweed, 483- 

lowland white fir, 421. 

silver fir. 419. ^ 
Pycnoporus cinnabarinus, birch,- 450, 
P^'renoppziaa medicaginis, alfalfa. 
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Pyrus amerieana, (se^ .'.tu rican moun- 
tain ash) , 449. 
diversifolia, (sea wild crab aD- 

Ple), 433- 
sitchensis, (see mountain ash), 

445. 

Pythiacystis citrophtTiora, pear, oO. 
Pythium butleri, pineapple, 12&. 
sugar oane, 39 2 - 
debaryanum, beet, 4-03* 

celery, 40b. 

Mbpluit, 407. 

endive, 4^8 • 

lettuce, 405. 

potato, ~$ld- • 

red pine, 437* 

spinach, 414. 

sugar pine, 434* 

sweet paa, 482. 

tobacco, 4-31 ■ 

violet, 482. 
lettuce, ^Oy. 
pea, 410* 
sp- , ric*, 23&. 

watermelon, 381* 
spp., tons to, 329* 



Quack grass, stem rust, 171. 
Quercus coccinea, leaf blister, 460. 

garryana, (see Oregon oak), QbQ. 

pedunculata, powdery mildew, 4&O. 

prinus, (see chestnut oak), 460. 

spp., (see oak), AGO. 
Quince, fire blight, 62. 

frost injury, 62. 

leaf blight, bii. 

rust, 63* 

spring frost injury, 6l- 
Quinine fungus, Doug3as fir, 423. 



Radish, black root, 3°°' 

club root, 366* 

downy mildew, 3&6* 

white rust, yxi* 
Rainfall in 1921, 4. 
Aamularia areola, cotton, 38°* 

armoraciae, horseradish, 3^5- 
Raspberry, anthracnose, 109- 

Arraillaria root rot, 112. 



bacterial blight, 112. 
blue stem, 111, 112. 
cane blight. Ill- 
crown gall, 110. 
dodder, 112. 
double blossom, 112. 
frost injury, 109- 
leaf spot, 112. 
orange rust, 112. 
Pezizella lythri, 112. 
powdery mildew, 112. 
rust, 112. 
spur blight, 111. 
yellows, 110. 
Ravenelia versatilis, catclaw, 452. 
Razounofskya anericana, lodgepole 
pine, 433. 
pine, 431, 446. 
campylopoda, bull pine, 43b. 

pine, 44^* 
douglasii, Douglas fir, 424. 
laricis, western larch, 430. 
occidentalis abietina, lowland 
white fir, 42I. 
noble fir, 422. 
red fir, 422. 
silver fir, 419. 
white fir, 420. 
pusilla, black spruce, 447* 
Bp., pine, 44^' 

tsugensis, western hemlock, 426. 
Recurvaria thujaella, arborvitae, 

413. 
R e d-brown butt rot, bull pine, 435* 
Douglas fir, 423. 
fir, 423- 

lud^epoie pine, 432. 
Sitka spruce, 447* 
Red-brjiwrj heartwood butt rot, west- 
ern larch, 430* 
Rad-brown root rot, fir, 423. 
Red-brown sam'ood rot, lowland white 
fir, 421. 
red pine, 437- 
western hemlock, 4^^* 
Red clover, (see clover), 243- 
Hed currant, (seo currant, red), 44O- 
Rod leaf, oats, 222. 
Red rot, bull pine, 435* 

sugar oane, 391- 
Red top, stem rust, r/l- 
Red vascular disease; sugar cane, 391- 
Red wilt, pineapple, 12&. 
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Rhamnus alnifolia, crown rust, 

3pp. , (see buckthorn), 450* 

Rheosporangium aphaniderm&tus, 

ish, 366. 
(see also Pythium butleri), 
Rhizoctonia, asparagus, 402. 
bean, 348, 350. 
celery, 40&. 
orocorum, oarrot, 493- 
dimorpha, cowpee, 25O. 
grisea, sugar cane, 392. 
lettuce, 409. 

medio aginis, alfalfa, 242. 
pea, 411. 
pepper, 412. 
petunia, 475 * 
potato, 284, 500. 
s/^lani, cabbage, 364. 

endive, 406. 

grasses, 25I- 

mouse-ear chickweed, 463 

potato, 500. 

thyme-leaved speedwell, 
sp-, bachelor's button, Afro. 

blackberry, II4. 

carnation, 4^9- 

cotton, 386* 

eggplant, 407. 

geranium, 471* 

horseradish, 3^5- 

larkspur, 473* 

lima bean, 351* 

mangel-wurzel, 41O. 

pansy, 474. 

pepper, 412. 

petunia, 475* 

pine, 446. 

red pine, 437 ■ 

sweet pea, 482. 

watermelon, 382. 

white pine, 444* 
spp., tomato, 6?.l. 
strawberry, lOo. 
sugar beet, 395* 
sweet pea, 482. 
tobacco, 401. 
vetch, 251. 
Rhizome rot, iris, 473. 
Rhizopus, cabbage, 3*»3- 
cantaloupe, 370* 
nigricans, potato, 310* 

strawberry, 107- 

tomoto, 331* 



220. sp., bean, 350. 

cantaloupe, 3^9* 
rad- oarrot, 403* 

cucumber, 37^* 
392. plum, 91. 

tomato, 331* 
spp., sweet potato, 337* 
sweet potato, 337* 
tomato, 329, 332. 
Rhododendron, bud rot, 476- 
leaf spot, 475. 
rust, 476. 
witches broom, 47^- 
calif ornicum, (see rhododendron), 
475* 

Rhubarb, anthracnose, 413* 
crown rot, 413 • 
leaf spot, Ascochyta, 413. 
Phylloetiota, 413- 

stalk rot, 413. 
!. Rhus divcrsiloba, (see poison oak), 

485. 

Rhynohosporiurn secalis, barley, 

314. 

Rhytisroa acerinum, Acer rubrum, 

458- 

maple, 45°* 
punetatmn, broad leaf maple, 45^* 

maple, 45^* 
salioir.um, willow, 466. 
sp., fools huckleberry, 484. 
maple, 45^- 
Ribes bracteosum, white pine blister 
rust, 441* 
nigrum, (see black currant), 434* 

white pine blister rust, 441* 
white pine blister rust, 439* 
Rice, blast, 23p. 
root rot, 23d. 
sesame spot, 236. 
straighthead, 235- 
Rint scale fungus, Douglas fir, 423. 
King spot, brooooli, 364- 
cabbage, 3&4* 
cauliflower, 3»4* 
sugar cane, 391* 
Robinia pseudacaoia, (see locust), 
457- 

Roestelia aurantiaca, (see Gymnos- 

porangium gerainale), 453* 
Ro?t disease, sugar cane, 389/391* 
Root galls, alder, 449. . 
jack pine, 433* r- 

DigilizedbydOOgLC 



£2 



oleaster, 474* 
Root knot, alfalfa, 242. 
bean, 350. 
beet, 403. 
cabbage, 3&4* 
cantaloupe, 371* 
carnation, 4^9' 
carrot, 4^3 • 
celery, 4°6* 
cotton, 383, 507. 
cowpea, 2^0. 
cucumber, 37^* 
eggplant, 467. 
lettuce, 469. 
okra, 410. 
peach,- 84* 
pepper, 4^2. 
primrose, 475* 
spinach, 414* 
strawberry, 108. 
sugar beet, 39° # 
sweet potato, 34O. 
tomato, 333* 
watermelon, 3°2. 
Root rot, alfalfa, 242. 

Alterraria, sugar beet, 39^- 
apple, 46, 48. 
arborvitae, %l&* 
Armillaria, almond, 136. 
apple, 46, 47- 
blackberry, 114. 
peach, 85* 
peony, 474. 
plum, 92. 
raspberry, 112. 
bacterial, horseradish, 3^5* 
dry beans, 506. 
black, sweet pea, $!• 

violet, 482. 
celery, 40° • 
clover, 240* 
corn, 225. 
cowpea, 25O. 
Oiplodia, corn, 228. 
Pomes, western hemlock, 420- 
Fusarium, alfalfa, 245. 

asparagus, t\Q2* 

barley, 214. 

bean, 348. 

clover, 245. 

corn, 22% 228, 498. 

lettuce, 409. 

pea, 410. 



pepper, 412. 

sweet pea, 48L 

wheat, 196. 
Gibberella, corn, 228. 
ginseng, 408. 
Helminthosporium, barley, 191. 

grasseB, 191- 

rye, 191, 207. 

wheat, 191. 
juniper, 429* 

Marasmius, sugar oane, ?9^« 
oats, 222. 
Ozonium, alfalfa, 242. 

apple, 48* 

cotton, 385* 

oowpea, 256. 

elm, 454' 

grape, 104. 

hollyhook, 4"2. 

mulberry, 11? • 

okra, 410. 

peach, 85* ■ 

peanut, 41*-* 

pear, 61. 

privet, 475' 

rose, 47°* 

swe-t potato, 33° • 

umbrella tree, 4°5* 
pea, 410. - 

Penicillium, corn, 220. 
phomi., sugar beet, 394. 
Phytr.phthora, ginseng, 408. 
pino, 44^* 

Polyporus, juniper, 429. 
Pythium, endive, 4** 

lettuce, 409* 

pea, 410* 

oineapple, 128. 

rice, 236. 

sugar cane, 39 2 ' 

violet, 482. 
Rhizoctonia, blackberry, II4. 

carnation, 4^9* 

horseradish, 3b*)» 

pansy, 474. 

pea, 411. 

sugar cane, 392. 

vetch, 251. 

watermelon, 3°2. 
rye, 207. 
Sclerotinia alfalfa, 5^o| e 

clover, 24^. 
strawberry, lOo. 
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sugar beet, 3? 1 +» 595* 
Thielavia, to'jueoo, ?/). 

violet, 432. 
wheat, 189, l^jl, 196. 
Xylaria, apple, 46, 47. 
Rosa sp., canker, 479* 
setigera,. rust, 477". 
spp., (see rose.), 47d* 
Rose, anthracnose, 479* 
Botrytis rot, 479. 
cane blight, 479. 
canker, 479* 
chlorosis, 479- 
crown gall, 478. 
fertiliser injury, 479 • 
leaf blotch, 47b, 478. 
powdery mildew, 470, 477. 
rust, 477, 478. 
Texas root rot, 47^* 
winter injury, 479* 
Rose colored t'oraes, Douglas fir, 4^3* 
Rose, jack, canker, 479* 
Rosette, apple, 54* 
peach, 7°» 
pecan, 131* 
plum, 92. 
wheat, 189, 191. 
Rot, Alternaria core, apple, 5 2 ' 
Armillaria, pepper tree, 4 01 * 
beoterial soft, celery, 406. 

lettuce, 409. 
Botrytis, rose, 479* 
Pomes, lowland white fir, Q21* 

willow, 4°6* 
Fusarium, gladiolus, 471* 
Hydnum, broad leaf maple, 458* 
Phoraa, cucumber, 37°- 

tomato, 329, 332. 
Phytophthora, apple, 53" 

eggplant, 407. 
Polyporus, fir, 423* 
Rhizoctonia, asparagus, 402. 

bachelor's button, 4 D ^* 

bean, 34^* 

carrot, 403* 

celery, 4^°* 

cotton, 386. 

geranium, 471* 

lettuce, 469. 

pepper, 4I 2 - 

sugar beet, 395* 
Rhizopua, bean, 35^* 

cantaloupe, 3b9, 37°* 



carrot, 403- 

oucumber, 37^' 

plum, 91. 

strawberry, 107- 

sweet potato, 337- 

totaato, 329, 332. 
Sclerotinia, cucumber, 37°* 
Sclerotiam, sweet potato, 34^* 
storage, sweet potato, 5^4* 
Tranetcs, fir, 423" 
Trichoderma, sweet potato, 34^' 
Rotting, grape, IO4. 
Rough bark, apple, 54* 

pear, 6l. 
Rudbeckia laciniata, (see golden 

glow), 471. 
Russet dwarf, potato,. 314" 
Rust, Alaska cedar, 449, 453* 
alfalfa, 2AQ. 
almond, 13?« 
Antwerp hollyhock, 483* 
apple, 37 » 50 s - 
ash, 449- 
asparagus, 4^2* 
Austrian pine, 431* 
barberry, 4°^« 

B?an,. 344* ,, 

Berberis aquifolium, 4°°* 

black poplar, $1. 

black spruce, 447* 

blue spruce, 447* 

brake, 4^5* 

buckthorn, 450. 

Calendula officinalis, 469. 

carma, 4&9* 

carnation, 4^9* 

catclt.w, 4^2* 

China aster, 4^8- 

chrysanthemum, 47°* 

clover, 244* 

corn, 22A> ■ 

cottor, 386* 

cotton guji, 455* 

cowpnu, 249* 

Douglas fir, 424. 

dv:arf juniper, 42?* 

enchanter's nightshade, 4°3- 

fig, 127- 

fireweed, 4"3* 

fl". 23?. 

grape, IO4. 
hawthorn, 455* 
hollyhook, 471. 
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hop tree, 456. 

huckleberry, 485. 

jack pine, 433, 434- 

juniper, 427, 428, 429. 

Lagoput-, 244. 

loblolly pine, 438. 

lodgepole pine, 432. 

longleaf pine, 435* 

mallow, 484* 

meadow rue, 485. 

mint, 484. 

Monterey pine, 437' 

mountain ash, 449* 

nipple-wort, 484. 

pansy, 474. 

peach, 84. 

peanut, 411. 

pitch pine, 437, 438. 

plum, §2. 

poplar, 463. 

quince, 63. 

raspberry, 112. 

rhododendron, 47^' 

Rocky Mountain juniper, 4 2 &* 

Ros» setigera, 477. 

rose, 477, 478. 

sagebrush, 4^3' 

salsify, 413. 

Scotch pine, 438. 

snapdragon, ^35. 

snowberry, £p\. 

spinach, 414. 

spruce, 447' 

spruce, pine, 434* 

spurge, 483* 

sugar beet, 39&- 

sunflower, 254. 

Swiss chard, 414. 

Swiss pine, 434. 

Symphoricarpos racemosus, $1, 

syringa, $Z\ 

table-mountain pine, 437* 

tarweed, 484. 

tea vine, 484. 

timothy, 2^1. 

tobacco, 401* 

Tri folia strum, 244. 

Vaccinium spp., 482. 

vetch, 484. 

Vitis vinifera, 104. 

western hemlock, Q2(>. 

western service berry, 464. 

white poplar, 462. 



wild crab-apple, 453* 

wild rye grass, /pj. 

willow, 466. 

yellow pine, 43&* 
Rust mites, citrus, 122. 
Rutabaga, black rot, 366 • 
Rye, anthracnose, 204. 

bactorial leaf spot, 207- 
. crop losses, 489, 492. 

ergot, 206, 492» 

foot rot, 191, 193, 207. 

head smut, 205. 

leaf rust, 203, 49 2 * 

new disease, 207. 

powdery mildew, 205* 

production, 492. 

root rot, 207. 

Helminth osporium, 191, 207. 

scab, 204. 

smut, 492. 

stem smut, 205- 

stem rust, 171, 202, 492. 

take-all, 20b. 

white heads, 207. 



Saccharum officinarum, (see sugar 
cane), 390. 

spontaneum, (sea wild grass), 390* 
Sagebrush, rust, 483- 
Salix spp., (see willow), 466, 
Salsify, powdery mildew, 413. 

rust, 413* 

white rust, 413. 
Sambucus canadensis, (see elder), 453* 
Sap rot, Douglas fir, 424. 
Scab, apple, 12, 509. 

aprioot, 100. 

barley, 215- 

beet, 402. 

cherry, 97. 

oitrm, 119. 

cucumber, 375* 

oats, 222. 

peach, 73* 

pear, 5°* 

pecan, 129* 

plum, 92. 

poplar, 463* 

potato, 280. 

rye, 204. 

wheat, 183, 490. 
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Soald, apple, 54* 

barley, 214. 
Schinus molle, (see pepper tree), 

40I. 
Schizophyllum commune, maple, 459* 
oak, 461. 

sugar cane, 391* . 
Scirrha sp., western chinquapin, 

453- 
Sclerospora grarainioola, Setaria 

viridis, 253. 
maorospora, wheat, 202. 
philippinensis, corn, 390* 

maize, 390* 

sorghum, 39° • 

teosiate, 390* 
sacchari, sugar cane, 390* 
spontanea, corn, 390* 

maize, 390* 

sugar cane, 390* 

wild grass, 39° • 
Sclerotial banded disease, sugar 

cane, 391' 
Sclerotinia carunculoidcs, uiul- 

berry, 117. 
cinerea, apple, 5^« 

apricot, 99* 

cherry, 97* 

peach, 65* 510. 

pear, 6l. 

plum, 86- 
gregaria, service bsrry, 4°4* 
libertiana, bean, 349* 

cabbage, 3^4* 

carrot, 4^3* 

Celery, 406. 

cucumber, 37*^- 

easter lily, 473- 

lettuce, 4^* 

pepper, ^12. 

strawberry, IO9. 

tobacco, 4°1- 
parasitica, tulip, $2. 
sclerotiorun, flax, 238. 
sp., sunflower, 254. 
spp., artichoke, 402. 
trifoliorum, alfalfa, 241. 

clover, 245* 

sweet clover, 248. 
Sclerotium fcataticola, swet,t po- 
tato, 34O. 
bifrons, poplar, 4^4* 
eggplant, 407. 



iris, 472. 

rolfsii, artichoke, 402. 
oabbage, 3^4* 
cantaloupe, 37 1 * 
Dianthus plumarius, 470. 
guar, 251. 
iris, 472. 
' peanut, {[12. 
pepper, 412* 
soy bean, 250. 
sugar cane, 392* 
sweet potato, 340* 
tomato,, 334- 
violet, 482. 
sp., clover, 248. 
Sclerotium blight, oantaloupe, 371. 
Solerotium disease, flax, 238. 
Scopularia, sugar cane, 392* 
Sooroh, hemlock, $&• 
Scorias spongiosa, pine, 44°* 
Scurf, sweet potato, 339* 
Sodum speetabilis, leaf spot, 479. 
Seed certification, potato, 257. 
Seed corn maggot, potato, jll- 
Seeders, oelery, 407. 
Seedling blight, barley, 214. 
bull pine, 43&* 
corn, 235* 
flax, 238. 
pine, 44°* 
red pjLne, 437* 
Seedling rot, sequoia, 446. 
Seed spot, bean, 350* 
Seed stain, lima bean, 351* 
Seed treatment, potato, 2o2. 
Senility neorosis, apple, 54* 
Septobasidiuci sp., arborvitae, 41°* 
Septogloeuo nuttallii, Indian plum, 

4°1* 
Septoria acerina, dwarf maple, 45°* 
agropyri, Agropyron repens, 253* 
alni, red alder, 448. 
antirr'uini, snapdragon, $\. 
apii, celery, 404. 
avente, oats, 222. 
oallistephi, China aster, 4°8* 
f^hrysanthemi, chrysanthemum, 470* 
circinata, vine maple, 45^* 
oorylina, hazelnut, 45^* 
fraxini, ash, 449* 
fusispora, (see S. glumarum), 

glumarum, wheat, 1 ( )8. 
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graminum, wheat, 193» 

hederae, Ampelopsis spp,, 467. 

laotucae, lettuce, 4O0. 

lycopersiei, tomato, 315* 5^5' 

nodorum, (see S. glumarura), 199* 

parasitica, pine. 44&- 

passerinii, barley, 215- 

pisi, pea, 411. 

pyricola, (see Myoosphaerella sen- 
Una), 59. 

rubi, (see Myoosphaerella rubi), 
112, 114. 

sedi, Sodura speotabilis, 479' 

sp., China aster, 468* 

symphoricarpi, snowberry, 4^1- 
Sequoia, Cercospora sequoias, 44^* 

new disease, 44^' 

Seedling rot, 446. 

waahingtoniana, (see sequoia), 44^* 
Sereh disease, sugar cane, 391' 
Service berry, fruit blight, 464. 
, leaf blight, 404. 
Service berry, western, leaf spot, 4&4* 

powdery mildew, 464. 
rust, 464. 
Sesame spot, rice, 236* 
Setaria geniculate, Ophiobolus, 188. 
189. 
Ophiobolus sp-, 253. 

glauca, Helminthosporium sp., 2^3- 

viridis, Sclerospora graminicola, 

253. 

Shade trees, 415. 

Shot hole, almond, 136* 

apricot, 100. 

cherry, 98. 
Shriveling, grape, 104> 
Shrubs, winter injury, 416. 
Silver fir, wind damage, 417. 
Silver leaf, peach, 85. 

plum, 92. 
Sitka spruce* wind damage, 417* 
Slime flux, elm, 454. 
Slime mold, clctoer, 248. 

strawberry, 108. 
Slimy soft rot, cabbage, 3&3» 3&4* 

potato, 272. 
Small fruits, 100. 
Smoke poisoning, Douglas fir, 425* 
Smothering disease, hackberry, 455* 
Smudge,, onion, 357* 
Smut, corn, 223, 498. 

date, 128. 



hepatica, 471. 

Medioago indica, 249. 

oats, Sl^. 

onion, 3|j2. 

rye, 492. 

Sudan grass, 2^2. 

timothy, 252. 
Snapdragon, anthraonose, 479* 

leaf spot, bacterial, $1. 
Septoria, 481. 

rust, 480. 
Snow and ioe damage, oonlfer, 416. 

Douglas fir, 416. 

hardwood trees, 4^&~ 
Snowberry, leaf spot, 481. 

powdery mildew, ^Sl. 

rust, 4^1* 
So-oalled take-all, wheat, 189, 191. 
Soft rot, bacterial, cantaloupe, 370. 
celery, 406. 
onion, 357* 
tomato, ^34* 

cucumber, 376. 

Penicillium, apple, 52. 

Rhizopus, sweet potato, 337* 
Soil rot, sweet potato, 33&* 

tomato, 329, 332* 
Solanum oarolinense, (see horse 

nettle), 485. 
Sooty blotch, apple, 45' 

peach, 84. 
Sooty mold, chrysanthemum, 47^' 

lowland white fir, 421. 

western hemlock, 426. 

western juniper, 427* 
Sooty spot, clover, 248. 
Sore shin, cotton, 380- 
Sorghum, blight, 239, 

covered kernel smut, 238. 

head smut, 238. 

loose kernel smut, 238. 

Bolerospora philippinensis, 390* 
Sorghum halapense, Helminthosporium, 

sp-, 253. 
Sorosporium reilianum, corn, 235* 

sorghum, 238. 
Sour sap, almond, 136, 
Southern blight, artichoke* 402. 

Dianthus plumarius, 470. 

guar, 251. 

violet, 482. 
Southern stink bug, pecan, 133. 
Southern wilt, cabbage, 364. 

, Google 
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Soy bean, bacterial blijht, 250. 

bacterial spot, 25O. 

leaf spot, 250. 

mosaic, 2^0- 

wilt, Fusarium, 25O. 
Sclerotium, 250. 
Verticillium, 250. 
Sparassis radioata, Douglas fir, 4 2 5* 

Engelmann spruce, 447* 

lowland white fir, Q21. 

western larch, 430* 

western white pine, 434* 
Sphaceloma ampul inum, grape, 104- 
Sphaoelotheca cruenta, sorghum, 236. 

sorghi, sorghum, 238. 

sp., Sudan grass, 252. 
Sphaeronema finbriatum, sweet potato, 

336, 504- 
Sphaeropsis juniper i, juniper, 4^9* 

malorum, (see Physalospora cydo- 
nine), 30- 

sp-, Scotch pine, 438* 

ulmicola, elm, 455* 
Sphaerotheca humuli, blackberry, 114* 
raspberry, 112. 
strawberry, lOo. 

humuli fuligena, dandelion, 485* 

mors-uvae, currant, 115- 
gooseberry, 115. 

pannosa, peach, 84*. 
sweet pea, 4B1, 

phytoptophila, hackberry, 455* 

spp-, rose, 476, 477. 
Spinach, annualism, 414* 

anthracnese, 4^3* 

crown rot, 4M* 

damping off, 414. 

downy mildew, 4^3 • 

leaf ruat, 4I4* 

malnutrition, 414. 

mosaic, 414. 

root knot, 4^4* 

rust, 414. 

wilt, 414. 
Spindle sprout, potato, 2^7~ 
Spiraea, Cylindrosporium sp-, 4"1* 

douglasii, (see spiraea), 4»1* 
Spongy dry rot, apple, 53* 
Sporocybe azaleac, rhododendron, 47^- 
Sporotrichum poac, carnation, 469- 
Spot blotch, barley, 213. 
Spot necrosis, apple, 54* 

grape, 104. 



Spot, pea, 411- 
Spray burn, citru3, 127. 
Spraying potato, 2&3- 
Spray injury, apple, 5^* 

grape, 104* 
Spring freezes, apple, 8. 
Spring frost injury, plum, 85- 

quince, 6l- 
Sprucb, black, heartwood rot, 447* 

rust, 447. 

witches broom, 447* 
Spruce, blue, rust, 447, 
Spruce, Coloosporium solidaginis, 

448. 

drought, 44"* 

loaf sooroh, 44^'" 

Melampsoropsis ledicola, 448- 

phoma sp-, 448- 

rusts, 447. 

spruce needle cast, 448. 

witches broom, 44&- 
Spruce, Engelmann, blight, 446. 

leaf rust, 447. 

Bpruce needle cast, 44° • 

stringy brown rot, 440* 

yellow root rot, 447* 
Spruce needle cast, Engelmann 
spruce, 44^" 

Sitka spruce, 447* 

spruce, 448* 
Spruce, Norway, spruce Phoma, 447* 
Spruce Phoma, Norway spruce, 447* 
Spruce, Sitka, heartwood rot, 447* 

red-brown butt rut, 447* 

spruce needle cast, 447- 
Spuraaria alb^, strawberry, 108. 
Spur blight, raspberry, 111- 
Spurge, powdery mildew, 483* 

rust, 483- 
Squaah, anthracnose, 377* 

bacterial wilt, 377- 

black rot, 377. 

downy mildew, 377* 

leaf spot, 377- 

mosaic, 377- 

storage rot, 377- 
Stalk rot, corn, 225. 

JAisarium, co rr. , 225 • 

rhubarb, 4^-3- 
Stem blooding, coconut, 137* 
Stem blight, clover, 245. 

Fusarium, peony, 474* 
Stem blister, huckleberry, 485- 
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Vaceiniun spp., 482, 
Stem break, flax, 238. 
Stem canker, sweet clover, 248. 
Stem end diseolo ration, peaoh, 85, 
Stem end rot, citrus, 122. 

watermeljn, 3^0- 
Stem girdle, txx.to, 333- 
Stem rot, b;.ctoriul, corn, 232. 

bean, 349- 

Fusaxium, bean, 34^* 
lima bean, 351* 
sweet potato, 334» 5^4* 

Nectria, eggplant, 407* 

Rhizoctonia, bean, 34.0. 
carnation, 4^9- 
larkspur, 473* 
lima bean, 351* 

Sclerotinia, bean, 349* 
Stem rust, Agropyron repens, 171, 253« 

Agropyron tenerurn, 253- 

Agrostis alba, 253* 

barberry, l66» 

barley, 171. 211, 212, 494, 

Berberis canadensis, l6b. 

Dactylis glomerata, 253- 

Elyrms condensatus, 253. 

Pestuca elatior, 253* 

Hordeum jubatum, 253* 

Lemnodia arkonsann, 2l8, 253* 

oats, 171, 2l8, 49b. 

Phalaris caroliniana, 2l8, 2jj3- 

quack grass, 171* 

rye, 171, 202, 492. 

wheat, l6b, 171, 490. 
Stem trait, rye, 205. 
Sterignatocystis, (see Aspergillus 

niger), 357. 
Sterility, oats, 221. 
Stictidaceae, Douclas fir, 425. 
Stigmntea sequoi;;e, incense cedar, 

419- 

Stipa apartea, Helminth osporium sp. , 

253. 
Stippen, apple, 49- 
Stone fruits, o3- 
Storage rot, squash, 377. 

sweet potato, 5-H* . 
Storm injury, eggplant, 407* 
Straighthead, rice, 235- 
Strawberry, chlorosis, 109- 

frost injury, 104- 

fruit rot, IO7. 

gray mold rot, 106. 



leaf blight, 108. 
leaf soorch, IO7. 
leaf spot, Ascochyta, 108. 

Mycosphaerella, 105- 
nematode, 100. 
powdery mildew, 106. 
Rhizoctonia, 108. 
Rhisopus rot, 107» 
root knot, 108. 
root rot, lOfl. 
slime mold, 108. 
watery soft rot, 109- 
Streak, tobacco, 4-*l* 
Striga densiflora, sugar cane, 391- 
euphrasioide3, sugar cane, 391* 
Striga root parasite, sugar cane, 391- 
Stringy, brown heartwood rot, shasta 

fir, 422. 
Stringy brown rot, Engelmann spruce, 
446. 
lowland white fir, 420. 
western heqlock, Q2b- 
white fir, 420. 
Stringy butt wot, red cedar, 419- 
Stripe, barley, 213, 494* 
Stripe disease, (see downy mildew), 

390. 
Stripe rust, barley, 211- 
Elyrous condensatus, 253- 
Hordeum jubatum, 253* 
wheat, 102. 
Strumella canker, oak, 4&1- 
Strumella coryneoidea, oak, 46 1- 
Stysanus sp., hemlock, 426. 
Sub-tropical fruits, llo. 
Sudan grass, anthracnose, 252. 
bacterial blight, 252. 
bacterial leaf blight, 252. 
leaf spot, 252. 
smut, 252. 
Sugar beet, Alternaria root rot, 396- 
curly top, 593- 
diaense, 39°- 
leaf blight, 393- 
leaf hopper, 393- 
le*f spot, J94- 
nematode injury, 39°* 
root knot, 39&* 
root rot, 394. 395- 

phoma, 394* 
rot, Rhizoctonia, 395* 
rust, 396. 



Sugar cane, Colletotrichum falca 



& a <^f 



392. 
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downy mildew, 390* 

Fiji dis3ase, 388. 

frog hopper blight, 391. 

Fuserium, 39 2 * 

Gnomonia iliau, 39 2, 

gunning, 589* 

iliau, 392. 

leaf sheath, 392. 

leaf spot, 391. 

Marasmius plicatus, 39?- 

Melanoonium sacchari, 39 2, 

mosaic, 3^7- 

poor germination of seed, 39 2 * 

red rot, 391. 

red vascular disease, 391* 

ring spot, 391* 

root disease, 389, 391- 

root rot, Marasmius, 39 ? * 
Pythium, 392. 
Rhizoctonia, 392. 

Sohizophylluro commune, 391* 

Soleroapora spontanea, 390' 

sclerotial banded disease, 391* 

Seopularia, 392- 

Sereh disease, 391* 

Striga root parasite, 391* 

stripe disease, 390* 

Ihielaviopsis paradoxa, 392. 
Sulphur heart rot, western hem- 
lock, 426. 
Sulphur spray burn, oitrus, 127. 
Summer blight, tomato, 334' 
Sun burn, citrus, 127. 
Sunflower, bt-cterial wilt, 254. 

rust, 254. 

wiit, 254. 

Sun scald, bean, 350* 

pepper,' 412. 

tomato, 334* 
Sun scoroh, cowpea, 25O- 

linden, 457* 

maple, 459. 

pine, 44°* 
Superficial bark oanker, apple, 53* 
Sweet clover, anthracnosc, 248. 

Ascochyta stem oanker, 248. 

crown rot, 248. 

damping off, 248. 

frost injury, 249. 

mosaic, 248. 

wilt, 248. 
Sweet pea, blaok root rot, 481. 

damping off, 482. 



mosaic, 482. 

powdery mildew, 481. 

rhizootonia, 482. 

root rot, 481* 

wilt, 481. 
Sweet, potato, black rot, 336, 504. 

oharooal rot, 34°* 

orop losses, 489, 504. 

drought injury, 34^* 

dry rot, 337. 

foot rot, 337# 340, 5°4* 

internal breakdown, 34°* 

Java black rot, 340. 

leaf spot, Ceroospora, 333- 
Phyllosticta, 339. 

mosaio, 339* 

pox, 504* 

production, 5^4* 

root knot, 340. 

root rot, 339. 

rot, Rhizopus, 337- 
Sclerotium, 34°* 
Trichoderma, 34°* 

scurf, 339- 

soft rot, 337* 

soil rot, 338. 

stem rot, 334, 504. 

storage rots, 504. 

white rust, 339- 
Swiss chard, leaf spot, 414. 

rust, 414. 
Sycamore, anthracnose, 4^4- 

blight, 465. 

leaf ourl, 465. 

powdery mildew, 465. 

winter injury, 4°5* 
Symphoricarpos recemosus, rust, 481- 

sp., powdery mildew, 481. 

spp., (see snowberry), 4°1* 

vulgaris, powdery mildew, 481. 
Syringe, rust, 482. 

spp., (see lilac), 473* 



Take-ull, rye, 206. 

wheat, 187. 
Taphrina aurea, blaok poplar, 4^2- 
Lcmbardy poplar, 462. 

cerasi, western choke cherry, 

45=- . , 

coerulescens, oak, 4°0* 
Quercus coccinea, 460. 
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Taraxacum officinale, (see dandelion), 

485. 

Tar leaf spot, Acer rubrum, 450. 

maple, 458 • 
Tur spot, fool's huckloberry, 484. 

maple, 458, 

willow, 466. 
Tarweod, rust, 4^4* 
Taxus brcvifolia, (see western yew), 

448. 

Tear stain, citrus, 122. 

Tea vine, rust, 484* 

Temperature of 1921, 2. 

Teosinte, Sclcrospora philippincnsis, 

390. 

Texas root rot, bean, 35^* 

castor bean, 403* 

mulberry, 117. 

pear, 6l. 

rose, 47^* 

umbrella tree, 465. 
Thalictrum sp., (see meadow ruo), 

485. 

Thelephora lacinata, Austrian pine, 
432. 
retiformis, hackberry, 455* 
Thielavia basioole, sweet pea, 481. 
tobacoo, TO. 
violet, 482. 
Thielaviopsis paradoxa, sugar oane, 

392. 
Thuja occidentalis, (see arborvitae), 
418. 
orientalis, (see Chinese arbor- 
vitae), 4^8* 
plicat«, (see western red cedar), 

417. 

(see red cedarJ,-41V* 
Thyme-leaved speedwell, brown patch, 

485. 

Tilia americana, powdery mildew, 457* 

spp., (see linden), 457* 
Tilletia laevis, wheat, 144» 490- 

tritici, wheat, 144, 49O. 
Timber rot, pepper tree, 4^1* 
Timothy, rust, 251. 

smut, 252. 
Tip burn, grape, 104. 

lettuce, 409. 

onion, 357* 

peanut, 412. 

potato, 264, 302, 502. 
Tip dying, arborvitae, 41^* 



Tobacco, angular spot, 39&» 

blaok rot, 4OI. 

blue mold, 400. 

damping off, 401. 

downy mildew, 400. 

drought spotting, 401. 

fertilizer" injury, 4OI. 

Pusarium leaf spot, 401. 

hollow stalk, 461. 

leaf spot, 401. 

mosaic, 399* 

non-parasitic spots, 4^* 

potash hunger, 401* 

root rot, 399- 

rust, 401. 

streak, 401. 

white speck, 401. 

wild fire, 39°* 

wilt, baoterial, 4OO. 
Pusarium, 4 01 * 
Tobacco fume injury, tomato, 334. 
Tomato, anthracnose, 329* 33 2 » 333* 

bacterial spot, 33°* 

bacterial wilt, 325, 505. 

blossom drop, 334* 

blossom end rot, 326* 

blossom end stain, 332* 

buckeye rot, 328. 

calico spotting, 33 2 » 

catface, 334* 

collar rot, 333* 

crop losses, 5 ( - 1 5* 

damping off, *2$* 

drought injury, 334* 

early blight, 322, S)5- 

fruit rot, 332. 

Glamerella, 354* 
Rhizopus, 331* 
Fus&rium wilt, 3*8, 505* 
growth oraoks, 334* 
hydrocyanic acid injury, 334- 
late blight, 324. 
leaf mold, 33i* 
leaf roll, 5??- 
leaf spot, 315* 
lightning injury, 3^4* 
mosaic, 323* 
nailhead spot, 322. 
new disease, 332* 
non-parasitic spots, QQlt 
Phoma rot, 3*^9 • 33 2 * 
Rhizopus rot, 329, 332* Moa l P 
root knot, 333. ^< 
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Septoria blight, 505. 

soft rot, 334. 

soil rots, 329', 332. 

stem girdle, 333- 

summer blight, 334* 

sun soald, 334* 

tobacco fume injury, 334* 

weather injury, 334* 

western yellow blight, 321- 

wilt, bacterial, 505. 

Fusarium, 310* 

Sclerotium, 334* 
wilting, 334. 
winter blight* 330. 
Torula sp., western juniper, -427* 
Trametes carnea, Douglas fir, 424* 

fir, 423. 

plum, 92. 
pini, blapk spruce, 447* 

bull pine, 435* 

Douglas fir, 423. 

laroh, 43O. 

red pine, 437* 

Sitka spruoe, 447* , 

western hemlock, /\2o» 

western larch, 430* 
schini, pepper tree, Afol* 
Trees, winter injury, 41°* 
Trichoderma koningi, sweet potato, 

340. 
Tri folia st rum, rusts, 244* 
Trifolium hybridum, (see clover), 

243. 
incarnatum, (see clover), 243- 
pratense, (see clover), 243. 
repens, (see clover), 243- 
Tripsacum latifolium, Puc.inia 

polysora, 2^3* 
laxura, Puccinia ceanothi, 253- 
Tropaeolura sp. , (see nasturtium), 

474- 

Tsuga canadensis, (see hemlookJ, 

425* 
heterophylla, (see western hemlock), 

417. 426- ,, 

mertensiana, (see mountain hemlock), 
426. 

s PP-» (see hemlock), Q2G. 
Tuber rots, potato, 307. 
Tulip, mold, 482. 
Tulip tree, anthracnos'e, 465. 

Discosia artocreas, 465. 

leaf spot, 465. 



Tumbleweed, white rtist, 483. 
Turnip, Alternaria leaf spot, ?&','. 

anthracnose, 3^7" 

club root, 367. 

downy mildew, 367. 

mosaio, 3^7' ! 

powdery mildew, 367. 

white rust; 3&7' 

yellows, 3^7* 
Twig blight, Austrian pine, 432. 

balsam fir, 420. 

chestnut oak, 4&Q- 

elm, 454. 

hemlock, 425. 
Twig rust", hemlock, 425* 
Twig spot, willow, 4bb. 
Tylenohus dipsaci, alfalfa, 242. 
clover, 24B. 
daffodil, ^70. 
strawberry, 108. 

penetrans, sugar beet, 3$o. 

seraipenetrans, citrus, 127. 

tritici, wheat, 197. 



Ulmus spp-, (see elm), 454* 
Umbrella tree, Texas rojt rot, $><). 
Uncinula ampelopsidis, (see U. ne- 
cator), 467* *, 

circinata, maple, 459- 

clintonii, linden, 457. 
Tilia -americana, 457* 

flexuosa, hsrse cheetnut, 456* 

geniculate, mulberry, 117. 

macrospora, elm, 454* 

necator, Ampelopsis quinquefolia, 

467- , 
Ampelopsis spp., 4b7- 

grape, 1Q3 • 
parvula, hackberry, 455* 
salicis, poplar, 4°4* 
willow, 466. 
Upward growth, potato, 257. 
Urd bean, (see bean), 3' , f 2 ' 
Uredinopsis copelandi, lowland 
rhite fir, 421. 
mirabilis, balsam fir, 420. 
brake, 4^5* 

ljwland white fir, 422. 
Uredo nyssae, (see Aplopsora 

nyssae), 455* 
Urocystis anemones, hepatica, 471- 
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cepulae, onion, 3^2. 
occulta, rye, 20^- 
tritici, wheat, 159. 
Uromyces append iculatus , bean, 344' 

cowpea, 24.9. 
betae, sugar beet, 39°» 

Swiss chard, 414* 
caryophyllus, carnation, 4^9* 
fabae, spinach, 414* ' 

vetch, 4^4* 
fallens, clover, 244. 

Lag opus, 244. 
iuedicagini«, alfalfa, 24O. 
trifolii, clover;, 244. 

Trifoliastrum, 244. 
Ustilago avenue, oats., 21^, 49°- 
hordei, barley, 200, 494- 
levis, oats, 215, 496. 
nuda, barley,' 209, 494- 
panici-miliacei, millet, 252. 
sp., rye, 205, 492. 
striaeformis, Poa pratensis, 2^3- 

timothy, 252. 
tritici, wheat, 152. 490. 
zeae, corn, 223, 49&- 



Vacoinium corymbosura, freezing, 4^5* 
spp., (see huckleberry), 4«5* 
leaf spot, 482. 
rust, 482. 
stem blister, 482- 
vacillans, freezing injury, 4S5. 
meteorological trouble, 4^5» 
Valsa abietie, laroh, 43O- 
leucostoma, apple, 54* 
peach, 84* 
Vegetable crops, 255* 
Velvet top fuTigus, conifers, 41?* 

Douglas fir, 423* 
Venturia inaequalis, apple, 12, 509. 
pyrina, pear, 5^* 
tremulae, poplar, 4&3* 
Veronica serpyllifolia, {see thyme- 
leaf speertttull), 4^5* 
Verticillium albo-atrum, eggpl an t» 
407. 
ap-v maple, 459* 
peach, 83- 
soy bean, 250. 
Vetch, leaf spot, 250. 
powdery mildew, 484. 



rhizoctonia root rot, 25X. 

rust, 484- 
Vicia faba, (see horse bean), 251- 
Vigna sinensis, (see black-eyed 

cowpea), 342 • 
Viola spp-, (see violet), 482. 

tricolor, (see pansy), 474. 
Violet, black root rot, 482. 

root rot, 4^2- 

OJuthern blight, $2. 
Violet root rot, alfalfa, 242. 
Vitis vinifera, rust, IO4. 
Volutella fructi, apple, 53* 



Walnut, blight, 135- 

crown gall, 4^5* 

distribution, 134* 

frost injury, 4bb. 

leaf spot, 4"5* 

powdery mildew, 4&5* 
Wart, potato, 279* 
Watermelon, anthracnose, 377* 

blossom end rot, Jol. 

downy mildew, 302. 

leaf blight, 382. 

leaf rot, 3°2. 

root knot, 3^2* 

root rot, 382. 

stem end rot, 38O- 

wilt, bacterial, 382. 

Pusarium, 381* 

Watery soft rot, bean, 349- 

carrot, 4P3* 

oelery, 4-0°* 

strawberry, 109- 
Weather in 1921, 2, 140. 
Weather injury, clover, 246. 

tomato, 334* 
Western hemlock, wind damage, 417. 
Western pine gall rust, bull pine. 

435* 

lodgepole pine, 432. 
Western red cedar, wind damage, 43-7* 
Western yellow blight, tomato, 3 2 1* 
Wheat, anthracnose, 198. 

black chaff, 197. 

bunt, 144, 490. 

classes, 142. 

crop losses, 4&9i 490- 

distribution, 141. 

downy mildew, 202. OQQI 
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ergot, 200. 

flag smut, 159- 

foot rots, 109, 191, 193, 196. 

glume blotch, 198. 

leaf rust, 176, 490. 

leaf spot. Pen ioi Ilium, 202. 
Septoria, 199. 

loose smut, l*j2, 490. 

nematode, 197 . 

Opbiobolus graminis, 190. 

powdery mildew, 201. 

production, 141, 490. 

root rot, 189, 191, 196. 
Fusarium, 19&. 
Helminth osporium, 1^1. 

rosette. 189, 191. 

scab, 183, 490. 

so-calledUake-all, 189, 191. 

stem rust, 166, 490. 

stripe rust, 182. 

take-all, 187. 

white heads, 196. 
White butt rot, maple, 459' 

poplar, 464. 
White clover, (see clover), 243* 
White heads, rye, 207- 

wheat, 196. 
White heart, lettuce, 409- 
White heartwood rot, aspen, 449, 464. 

beech, 430. 

Betula ignierius, 45°* 

birch, 450. 

poplar, 464. 

willow, 466. 
White aold, Brazil nut, 138. 
White mold rot, cucumber, 37^- 
White pine blister rust, black cur- 
rent, 434, 439, 440- 

currant, 44O. 
eastern white pine, 454* 
gooseberry, 44O. 
Grossularia divarioata, 44-1* 
literature, 441* 
red currant, 44^* 441* 
Ribes, 439- 
Ribes bracteosum, 441* 
Kibes nigrum, 434* 441' 
status of control, 439- 
western white pine, 434* 
white pine, 439* 
White root rot, lowland white fir, 

421- 
White rust, horseradish, 3t>5- 



morning-glory, 473* 
radish, 3£&< 
salsify, 413* 
sweet, potato, 339- 
tumbleweed, 483* 
turnip, 3^7* 
White speck, tobacco, 4OI. 
White spot, alfalfa, 242. 
White streaked sapwood rot, birch, 

45O. *■ 

Wildfire, tobaoco, 398- 
Wild grasses, Ophiobolus, l8S. 

Solerospora spontanea, 39°* 
Wild rye grass, rust, 6o^- 
Willow, crown gall, 460. 
leaf blight, 46b. 
powd»rj- adlAe»f £$&•• 
rot, 4°^* 
rust, 4^6. 
tar spot, 4^* 
twig spot, 40b. 
white heartv/ood rot, 4bb. 
Wilt, bacterial, bean, ?4 q * 

oanta loupe, ?68. 

castor bean, 403* 

corn, 230. 

ootton, 386- 

eucumber, 3"1* 

eggplant, 4-7- 

peanut, 4H* 

pepper, £12* 

squash, 577- 

sunflower, 2^4- 

tobacco, 40°- 

tomato, ?£-)• 5°5* 

watermelon, 382* 
cotton, 386. 
eggplant, 407. 
fusarium, cantaloupe, y(0. 

China aster, 4°?* 

cotton, 383* 5°7* 

cowpea, 25O - 

eggplant, 4C7. 

flax, 2^6. 

larkspur, 473* 

okra, 4IO. 

pepper, 412* 

potato, 277, 502. 

soy bean, 2?0. 

spinach, 414* 

sweet pea, Sp\* 

tobacco, 401. 

tomato, 3l8, 50*3» 
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wate melon, 38l. 

Sclerotinia, i.rtiohoke, 402. 
clover, 245. 
sunflower, 254* 
sweet clover, 248. 

Sclerotium, clover, 248* 
eggplant, 407. 
soy bean, 250. 
tomato, 334* 

Verticillium, eggplant, 407. 
maple, 459, 
peach, 83. 
soy bean, 250. 
Wilting, tomato, 334. 
Wind damage, Douglas fir, 417. 

forest trees, 416. 

silver fir, 417. 

Sitka spruce, 417- 

western hemlock, 417. 

western red cedar, 417* 
Winter blight, tomato, 330. 
Winter injury, alder, 449« 

apple, 51* 

arborvitae, 418. 

Austrian pine, 432. 

cherry, 98. 

chestnut, 41&. 

Chinese arborvitae, 418- 

dogwood, 416. 

grape, IO4. 

juniper, 429. 

lilac, 473. 

maple, 4o0. 

peach, Or- 
pine, 44°* 

privet, 475. 

rose, 479. 

shrubs, 416 « 

sycamore, 4&5* 

trees, 41&- 
Winter killing, Austrian pine, 432* 

bull pine, 436. 

white pine, 444* 
Witches broom, balsam fir, 420. 

birch, 45O. 

black spruce, 447' 

bull pine, 43&' 

cherry, 97. 

Douglas fir, 424. 

fir, 422. 

lowland white fir, 421. 

noble fir, 422. 

red fir, 422. 



rhododendron, 476- 

spruoQ, 446. 

western hemlock, 426. 

western juniper, 4^7* 

white fir, 420. 
Witch-hazel, leaf spot, 466. 
Wither tip, citrus, 123- 
Wither tip of lime, citrus, 1?4- 
Wood rot, birch, 450, 
Wood sorrel, powdery mildew, 484. 



Xylaria digitata, (see Xylaria sp. ), 

47* 
sp., apple, 4°' 47* 



Yeasts, eta, 454* 

lima bean, 351. 
Yellow brown top rot, Douglas fir, 

423, 424. 
Yellow dwarf, potato, 313- 
Yellowing, flax, 238. 
Yellow leaf blister, black poplar, 
4&2. 

Lombardy poplar, 4^ 2 * 
Yellow leaf blotch, alfalfa, 240. 
Yellow root rot, Engelmann spruce, 

447- 

lowland white fir, 421. 

western larch, 430. 
Yellows, eabbage, 359* 

oelery, 403* 

China aster, 4^* 

kale, 3&5* 

peach, 6l. 

plum, 92. 

raspberry, 110. 

turnip, 3^7* 
Yellow top, alfalfa, 242. 
Yellow witches broom, Alpine fir, 
422. 

lowland white fir, 421. 
Yellow to od rot, locust, 457- 
Yow, western, needle blight, 448* 



Sea mays, (see corn), 390* 

Zizania palustria, Helminthosporium 

3p '' ^gilized by GoOgk 
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ERRATA AND EXPLANATION 
Page 
32 Read "Bacillus araylovorus" instead of "Bacillus anylovorcus*'. 
98 Re*d " Bacillus aoylovorus" instead of " Bacterium amylovorus". 

112 Under "Other Diseases", read "Acrostalagmus" instead of "Acrostolagnus" . , 

113 Orange rust, second paragraph, read "blackberries" instead of "raspberries". 
120 Read "Avocado" instead of "Avacado". 

2 54' 38fe, and 505, read " Baoterium solanocearum" instead of " Bacillus solanacearum". 

328, 413, and 471, read "Phytophthora terrestris" instead of "Phytophthora terres- 
tria " , 

419, 420, 421, read " Lophodemuum ne rvi se quum " instead of "Lopbodermium ner- 
visequium". 

425 Read "Merulius amerioanus* instead of "Marulloae. americanus". 

446 Redd "Botrytis douglasii" instead of "Botrytis douglassi". 

432 Read "Bignonia" instead of "Bigonia*. 

467 Read "Pusariun conglutinans oallistephi'* instead of "Pusariun conglutinans 

oalle,stepbi". 

468 Read "Angular leaf spot oaused by Bacteria ", instead of " Baoteria sp ." 

481 Read "Symphoricarpos" instead of "3ynphoricarpus". 

485 Read "Pteridiun aquilinum pubgsoens* instead of "Pteridium aquilinum 
pubsoens" • 



\ 



Read "Vaceiniun 3pp«" instead of "Vaccinum spp.". 

Read "Phyllostiota solitaria" instead of "Phyllosticta solitgria" 
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